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GENERAL INFORMATION 

Client: Department of the Navy Job No. T0290TA01 
Naval Facilities Engineering Command 
Southern Division 

Project Manager: Ms. Jean A. Hebert 

Site: Excessed Land at the Truman Annex 

Site Location: Key West, Florida 

Purpose of Site Investigation: A section of the NAS Key 
West property (formerly know as the Truman Annex) 
was purchased for purposes of redevelopment. During 
the demolition of two buildings and subsequent * 

regrading of the underlying ground surface, a 
yellow discoloration of the soils was observed. 
The analysis of soil samples collected at the site 
from selected depth intervals reported chromium 
concentrations in excess of 5 milligrams per liter 
by the EP toxicity test procedure. 

As a result of the soil sampling and analysis 
program, an investigation is being undertaken to 
evaluate the extent of soil containing chromium. 

Duration of Site Investigation: After notice to 
proceed, approximately 1 week. 

Overall Hazard Summary: 

Serious Moderate 

Low X Unknown 
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INTRODUCTION 

T h i s  S a f e t y  P l a n  a n d  T r a i n i n g  P l a n  (STP) h a s  b e e n  

p r e p a r e d  by G e r a g h t y  & Miller ,  I n c . ,  (G&M)  a s  a s u p p o r t i n g  

d o c u m e n t  t o  a n  i n v e s t i g a t i o n  o f  so i l  a n d  g r o u n d - w a t e r  

c o n t a m i n a t i o n  a t  p r o p e r t y  e x c e s s e d  f r o m  Truman Annex i n  Key 

West, F l o r i d a .  T h i s  STP is  b e i n g  s u b m i t t e d  t o  t h e  Navy t o  

s u p p o r t  a n  i n v e s t i g a t i o n  o f  e x c e s s e d  l a n d  o f  t h e  Truman Annex 

a t  NAS Key West. Chromium c o n t a i n i n g  s o i l s  a t  t h e  s i t e  were 

d i s c o v e r e d  d u r i n g  t h e  r e m o v a l  o f  o l d  n a v a l  b u i l d i n g s  i n  

p r e p a r a t i o n  f o r  new c o n s t r u c t i o n .  The o b j e c t i v e  o f  t h i s  work 

w i l l  b e  t o  d e t e r m i n e  i f  c o m p l e t e  r e m o v a l  o f  chromium 

c o n t a m i n a t e d  s o i l  by t h e  p r e s e n t  l a n d  owner  h a s  b e e n  

a c h i e v e d .  

1 
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ORGANIZATION AND RESPONSIBILITIES 

Staffing and Lines of Authority 

The project Safety and Health Organization Chart (Table 

1) shows the relationship and responsibilities of members of 

the investigative team listed below. 

Department of the Navy, Project Manager: Mr. Robert Moser 

The Project Manager is responsible for coordinating 

the review of the STP. 

Activity Coordinator: Mr. Steve Cove11 

The Activity Coordinator is the local Navy Repre- 

sentative for the G&M Project Manager and will be 

notified in case of emergencies and when changes are 

anticipated in the STP. 

A-E Project Manager: Ms. Jean A. Hebert 

The A-E Project Manager is responsible for overseeing 

the preparation of the STP and the enforcement of the 

provisions specified in the ST?. 

Site Safety and Health Officer (SSHO): Dr. Ralph E. Moon 

. The SSHO, who reports to the A-E Project Manager, is 

responsible for the preparation of the STP. In 

addition, the SSHO is responsible for all aspects of 
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Department of t h e  Navy 
P r o j e c t  Manager 
E r .  Robert  Moser 

A-E P r o j e c t  Manager A c t i v i t y  Coordinator  
Ms. Jean A. .Hebert  Mr. Steve  Cove11 

I 

S i t e  S a f e t y  and Health O f f i c e r  
D r .  Ralph E.  Moon 

t 
S i t e  Sa fe ty  and Heal th  

Superv isor  
Ms. J u l i e  Watt ick 1 

I 

Support  S t a f f  
D r i l l i n g  Subcon t r ac to r  

Table  1. P r o j e c t  S a f e t y  and Hea l th  Organiza t ion  Char t .  
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safety and health as described in the plan including 

training and medical monitoring. 

Site Safety and Health Supervisor (SSHS): Ms. Julie Mattick 

. The SSHS helps assure compliance with all provisions 

of the STP. The SSHS controls the entry and exit of 

all personnel at each boring and monitor-well 

installation location, performs the tasks necessary 

to evaluate the air quality in the breathing zone, 

and carries out decontamination procedures described 

in the STP. The SSHS has the highest health and 

safety authority at the site and is responsible to 

notify the SSHO of hazardous working conditions not 

described in the plan and of changes in ambient 

conditions that require an upgrade or downgrade in 

personnel protection level. 

Support Staff: Drilling Contractor 

. All support staff must comply with the provisions of 

the STP. 

4 
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SITE DESCRIPTION AND WASTE CHARACTERISTICS 

A description of each waste site, disposal procedures, 

and a generic list of substances have been assembled along 

with G&M1s recommendations for personnel protection. 

Toxico~ogical data for each of the chemicals suspected at the 

NA5 may be found in Appendix 8. 

Site Name: Truman Annex Excessed Land 

Site Description: The parcel of property purchased from the 
Navy is approximately 103 acres. The site supported 
app;oximateiy 60 buildings which were leased by the federal 
government or to third parties for use as warehouses and/or 
businesses. Following demolition of one of the Ouonset huts 
and regrading of the soils, discoloration of the surface and 
subsurface soils was observed. Approximately sixty ( 6 0 )  
cubic yards of soil was removed to eliminate the discolored 
soil. Four ground-water monitor wells will be installed and 
ground-water and soil samples collected. 

Substances of Safety and Health Concern: 

Waste Solvents and Sludge Disposal 
Degreasing Agents 

Corrosive Liquids 
Radioactive Wastes 

Plating Wastes 
Treated Industrial 
Wastes Metal Wastes x 

Liquid Waste/Free Cleaning Solutions 
Product Potential 

PCB Disposal 
Asbestos Disposal 

Level of Personal Protection 

Level A Monitoring Parameters 

Level B Total Ionizable 
Pollutants x 

Level C x 

Level D 
Explosion 

Radiation 

5 
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WORKER TRAINING AND SAFETY AND HEALTH REQUIREMENTS 

Site Preparation 

The support area and decontamination corridors will be 

prepared for foot and vehicular traffic by removal of all 

obstructions at the soil-boring and monitor-well installation 

site. In addition, the site SSHS will visually inspect the 

immediate support area for sharp objects, wildlife (bees, 

wasps, snakes, etc.), and holes. 

Worker Training 

G&M will provide training during a 2-hour session with 

all subcontractor and service personnel assigned to or 

regularly entering the site for any investigation-related 

function. The purpose of the training session will be to 

acquaint all persons with the field investigation and the 

safety and health considerations of the site. The training 

session will include all of the provisions of the ST? listed 

below and emergency instructions in case of chemical exposure 

or release, fire or explosion, and personal injury. 

Employees and subcontractors who have not been fitted for a 

respirator during the past six months will be fit tested 

using the Qualitative Fit Test Protocol described in 

Appendix C. 

O ST?. 

O Physical health hazards including acute and chronic 
effects of chromium wastes. 
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" Personal hygiene requirements while working at the 
site. 

" Proper use and fitting of respirators, if required. 

" Work zones (exclusion zone, decontamination zone, and 
support zone) established at the site. 

O Prohibitions while working in contaminated areas: 

(1) Beards and long sideburns. 

(2) Eating, smoking, chewing. 

(3) Personal articles, e.g., watches and rings. 

(4) Working when ill. 

" Medical surveillance requirements prior to job start. 

O Heat stress monitoring (when appropriate) 

Following completion of the training session, an 

examination and discussion will be administered to all 

session participants to evaluate their comprehension of the 

STP (see Appendix D for a sample examination). The SSHS will 

allow only those personnel who have successfully completed 

the training session to enter the site. 

In accordance with the Occupational Safety and Health 

Regulation Part IV, 29 CFR Part 1910, all employees will 

produce evidence of completion of a 40-hour safety and health 

training course (Appendix E). 

G&M will establish and maintain records of all 

monitoring required as described below and shown in Table 2: 
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Date :  A c t i o n  L e v e l s :  

A n a l y s t :  T h r e s h o l d  L e v e l s :  
. . 

S i t e :  L e v e l  o f  P e r s o n a l  P r o t e c t i o n :  

D r a e g e r  U r a e g e r  ~ x p l o s i o n  W E A T H E R  C O N D I T I O N S  
TIME P h o t o v a c  T i p  Tube Tube Mete r  T e m p e r a t u r e  Wind D i r e c t .  Wind Speed  



The 'dates, number, duration, and results of air samples 

taken during the investigation. These data will be 

written in an instrument log book that will be available 

for inspection at all times. 

A description of the sampling and analytical methods 

used. 

Type of respiratory protective devices worn. 

Complaints 

Employees are encouraged to report to the SSHS, either 

directly or through their authorized employee representative, 

any conditions or practices which they consider detrimental 

to their health or safety or which they believe are in 

violation of applicable safety and health standards. Such 

complaints may be made orally and then described in written 

form. Each subcontractor will also provide a form to be used 

in reporting violations (Appendix F ) .  

An employee, or representative of employees, who 

believes that an imminent danger exists that may threaten or 

cause serious physical harm, is encouraged to bring the 

matter to the immediate attention of the SSHS for resolution. 

In the event of inadequate corrective action, the employee 

and/or authorized representative may also contact the SSHO or 

the Department of the Navy Project Manager. 
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Restrictions 

A worker under age 18 will neither be employed in nor be 

allowed to enter controlled areas in such a manner that may 

be potentially injurious to his/her health. 

Internal Audits 

G&M will conduct internal safety and health audits to 

ensure compliance with the requirements of this plan. An 

audit will be conducted by the SSHO approximately one week 

after commencing the waste-characterization sampling and will 

provide follow-up actions if there is any violation of safety 

and health standards. 

Controlled Areas 

Controlled areas will be established to protect the 

workers from unnecessary exposure to toxic materials and to 

prevent the spread of contamination. Controlled areas 

include, but are not limited to, any work areas that meet the 

following condition: 

" The potential exists for significant dispersal of 
contaminated material from a work area through 
personnel or equipment transfer. 

Access to these areas will be controlled for people, 

vehicles, and equipment by fencing or other methods to 

prevent inadvertent exposure to contaminated material. While 

working near any military installation, controlled areas may 
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a l s o  i n c l u d e  s t o r a g e  f a c i l i t i e s  f o r  o r d i n a n c e s ,  f u e l  d e p o t s ,  

a c c e s s  t o  l a n d i n g  s t r i p s ,  o r  any o t h e r  a r e a  r e s t r i c t e d  t o  

a u t h o r i z e d  p e r s o n n e l .  A map w i l l  b e  p r o v i d e d  t o  w o r k e r s  

d e l i n e a t i n g  c o n t r o l l e d  a r e a s .  Smoking, d r i n k i n g ,  and e a t i n g  

a r e  p r o h i b i t e d  i n  c o n t r o l l e d  a r e a s .  

P o s t i n g  

C o n t r o l l e d  a r e a s  a t  t h e  s o i l  b o r i n g  s i t e s  w i l l  b e  

c o n s p i c u o u s l y  marked a t  p o i n t s  of p o t e n t i a l  a c c e s s  w i t h  a n  

a p p r o p r i a t e  s i g n  o r  s i g n s  a c c o r d i n g  t o  a p p l i c a b l e  p o s t i n g  and 

l a b e l i n g  r e q u i r e m e n t s .  

A t  t i m e s  when i t  is  n e c e s s a r y  t o  b a r r i c a d e  o r  " r o p e  o f f "  

a n  a r e a ,  a l l  b a r r i c a d e s ,  r o p e s ,  and warning  s i g n s ,  whether  

u sed  i n  roadway o r  n o t ,  s h a l l  be p l a c e d  i n  p o s i t i o n s  t o  l i m i t  

v i s i t o r  a c c e s s  and c o n f i n e  t h e  s i z e  o f  t h e  e x c l u s i o n  zone.  

11 
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OCCUPATIONAL MONITORING AND SITE MANAGEMENT 

Medical Surveillance 

GLM has contracted the services of an occupational 

physician to provide medical examinations to all G&M 

employees involved with the investigation. Upon request, G&M 

will provide representatives of the Department of the Navy 

with medical evidence that each on-site person is in good 

health and is capable of wearing the appropriate dermal and 

respiratory protective clothing/equipment necessary during 

the investigation. All employees of G&M, Inc., and the 

drilling company associated with the on-site investigation 

will have undergone a physical examination within 12 months 

prior to the start date. Medical parameters to be included 

in the physical examination are described in Appendix G. 

An occupational health physician will be in verbal 

contact with the SSHO to report and provide professional 

health recommendations during the course of the work and at 

any other time when adverse exposure to toxic chemical 

substances or physical agents is suspected. 

At the conclusion of the project, G&M will provide the 

Department of the Navy with the results of the on-site 

surveillance program upon request. Any on-site person(s) 

contracting any conditions or symptom of conditions will be 

required to undergo examination(s) by an occupational 

physician prior to returning to the site. 

GERAGHTY 6' MILLER. INC 



Determination of Work Areas 

The SSHS will define and identify the following areas at 

each drilling site and specify the equipment and personnel in 

the areas as defined below (See Figure 1). 

Zone 1: Exclusion Zone -- The exclusion zone is the 
zone where contamination exists or could occur. All people 

entering the exclusion zone will wear the prescribed level of 

protection (see Personnel Protection Zone Requirements). An 

entry and exit check point will be visually defined at the 

periphery of the exclusion zone to regulate the flow of 

personnel and equipment into and out of the zone. 

Zone 2: Contamination Reduction Zone -- The area 
between the exclusion zone and the support zone is the 

contamination reduction zone. This zone provides a 

transition between the contaminated area and the support 

zone. Zone 2 serves as a buffer to further reduce the 

possibility of the support zone becoming contaminated. It 

provides additional assurance that the physical transfer of 

contaminating substances on people, equipment, or in the air 

is limited through a combination of decontamination, distance 

between exclusion and support zones, air dilution, zone 

restrictions, and work functions. At the boundary between 

the exclusion and contamination reduction zones, 

decontamination stations will be established, as described in 

the decontamination procedures. 
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Zone 3: Support Zone -- This area is the area outside 

Zones 1 and 2. The support zone will be marked and will be 

protected against contamination from Zone 1 (work/sampling 

site). The area includes: 

a. An entry area for personnel, materials, and 
equipment. 

b. An exit area for decontaminated personnel, 
materials, and equipment. 

c. A storage area for clean safety and work 
equipment. 

d. An area for rest breaks, the consumption of 
food and beverages, and similar activities. 

G&M has established, and will maintain as part of the 

STP, a Personnel Protection Program for all personnel working 

at the site. The level oE protection required at each site 

has been determined to be Level C, based on a hazard 

evaluation and previously documented information (see Site 

Description and Waste Characteristics). The hazards 

associated with the site will differ slightly as a function 

of the specific sample locations and climatic conditions. 

All areas of investigation initially will be required to have 

Level C personal protection; the results of air monitoring 

may require repositioning of soil borings should Level C air 

monitoring criteria be exceeded. The measured air concentra- 

tions that may allow this judgment are described later in 

this document (Permissible Exposure Limit Provisions). 
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P e r s o n n e l  P r o t e c t i o n  Zone Requ i remen t s  

T h e  o n - g o i n g  l e v e l  o f  p e r s o n n e l  p r o t e c t i o n  w i l l  be 

d e t e r m i n e d  by c r i t e r i a  d e s c r i b e d  i n  " P e r m i s s i b l e  Exposure 

L i m i t  P r o v i s i o n s . "  T h e r e f o r e ,  t h e  l e v e l  of  p e r s o n n e l  

p r o t e c t i o n  may c h a n g e  t h r o u g h o u t  t h e  c o u r s e  o f  t h e  f i e l d  

i n v e s t i g a t i v e  a c t i v i t i e s .  

Level  C Equipment 

The p r o t e c t i v e  i t e m s  t o  be worn unde r  Leve l  C c o n d i t i o n s  

a r e :  

a .  

b.  

C .  

d .  

e .  

f . 

Hard h a t  

Ha l f  -f a c e  
c a r t r i d g e  

( f a c e  s h i e l d  o p t i o n a l ) .  

p i e c e ,  a i r - p u r i f y i n g ,  o r g a n i c  vapor  
equ ipped  r e s p i r a t o r .  

Tyvek c h e m i c a l - r e s i s t a n t  c l o t h i n g ,  l o n g  s l e e v e s ,  
one or two p i e c e s .  

Gloves  ( n e o p r e n e ,  c h e m i c a l - r e s i s t a n t ) .  

S t e e l  t o e  and shank neoprene  b o o t s / s h o e s  
( c h e m i c a l - p r o t e c t i v e ) .  

O p t i o n s  a s  r e q u i r e d :  

(1) Hear ing  p r o t e c t i o n  

( 2 )  I n n e r  g l o v e s .  

Level  C Decon tamina t ion  P r o c e d u r e s  ( F i g u r e  2 )  

S t a t i o n  1: S e g r e g a t e d  Equipment 

D e p o s i t  equipment  used  o n - s i t e  ( t o o l s ,  sampl ing  d e v i c e s  

a n d  c o n t a i n e r s ,  m o n i t o r i n g  i n s t r u m e n t s ,  r a d i o s ,  c l i p b o a r d s ,  

GERAGHTY LY MILLER. INC. 



] EXCLUSION ZONE 

i S E G R E G A T E D  EQUIPMENT D R O P  

I 

O U T E R  GARMENT.  B O O T S ,  A N D  
G L O V E S  W A S H  AND RINSE 

C A R T R I D G E  C H A N G E  O U T E R  B O O T  AND 
G L O V E  R E M O V A L  

D E C O N T A M I N A T I O N  LAYOUT 

LEVEL C PROTECTION 

CONTAMIt\IATION P S O O T S ,  G L O V E S ,  
A N 0  O U T E R  REDUCTlON ZONE G A R M E N T  R E M O V A L  

I 
R E S P I R A T O R Y  6 P R O T E C T l O N  

I R E M O V A L  

I -.-.-.-.-.-.-.-.-.-.-,-CONTAMINATION- 
C O N T R O L  L J N E  I F I E L D  W A S H  

SUPPORT ZONE 
Y 

I I CLIENT NAME: 

Department  of  t h e  Navy 

I F i g u r e  2 .  L e v e l  C Decontamina- I I ~ h a r l e s t o n ,  Sou th  ~ a r o l i n a  
t , i o n  P r o c e d u r e s .  
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e t c . )  on p l a s t i c  d r o p  c l o t h s  or i n  d i f f e r e n t  c o n t a i n e r s  w i t h  

p l a s t i c  l i n e r s .  

Equipment: V a r i o u s  s i z e  c o n t a i n e r s  
P l a s t i c  l i n e r s  
P l a s t i c  d r o p  c l o t h s  

S t a t i o n  2 :  O u t e r  Garments ,  Boots  and G l o v e s ,  Wash and R inse  

S c r u b  o u t e r  b o o t s  a n d  g l o v e s  w i t h  d e c o n  s o l u t i o n  o r  

d e t e r g e n t / w a t e r .  R i n s e  g l o v e s ,  b o o t s  and ga rmen t s  w i t h  hand 

pump s p r a y  d e v i c e  i n t o  p l a s t i c  b u c k e t .  

Equipment:  2 c o n t a i n e r s  (30-50 g a l l o n )  
Hand pump s p r a y  d e v i c e  
Water  
D e t e r g e n t  
S c r u b  b r u s h e s  

S t a t i o n  3: O u t e r  Garmen t s ,  Boots  and Gloves  Removal 

Remove o u t e r  b o o t s  a n d  g l o v e s  a n d  p l a c e  o u t s i d e  t h e  

d e c o n t a m i n a t i o n  z o n e .  I n n e r  g l o v e s  a n d  Tyvek s u i t s  a r e  

d e p o s i t e d  i n  s e p a r a t e  c o n t a i n e r s  l i n e d  w i t h  p l a s t i c .  

Equipment: C o n t a i n e r s  (30-50 g a l l o n )  
P l a s t i c  l i n e r s  

S t a t i o n  4 :  C a r t r i d g e  Change 

I f  a  w o r k e r  l e a v e s  t h e  e x c l u s i o n  z o n e  t o  c h a n g e  a  

c a n i s t e r  on h i s / h e r  r e s p i r a t o r ,  t h i s  is  t h e  l a s t  s t e p  i n  t h e  

d e c o n t a m i n a t i o n  p r o c e d u r e .  Once t h e  w o r k e r ' s  c a r t r i d g e s  a r e  

e x c h a n g e d ,  t h e  worke r  may t h e n  r e t u r n  t o  t h e  e x c l u s i o n  zone.  

Worke r s  may choose  t o  change c a r t r i d g e s  a t  t h e i r  own 
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d e s c r e t i o n  b u t  t h e  l o n g e s t  p e r i o d  between c a r t r i d g e  changes  

s h a l l  b e  2 4  h o u r s  r e g a r d l e s s  o f  t h e  number  o f  h o u r s  t h e  

p r o t e c t i v e  d e v i c e  i s  u s e d .  

Equipment: R e s p i r a t o r  c a r t r i d g e s  
E x t r a  g l o v e s  
Boot c o v e r s  ( i f  worn) 

S t a t i o n  5: R e s p i r a t o r y  P r o t e c t i o n  Removal 

Remove t h e  f a c e  p i e c e  r e s p i r a t o r ,  d e p o s i t  used  

c a r t r i d g e s  i n  a  p l a s t i c  l i n e d  c o n t a i n e r ,  and wipe t h e  f a c e  

p i e c e  w i t h  c l e a n  w a t e r  and p a p e r  t o w e l s .  

Equipment: C o n t a i n e r  ( 3 0 - 5 0  g a l l o n )  
P l a s t i c  l i n e r s  
P a p e r  t o w e l s  
D e t e r g e n t  s o l u t i o n  
Water  

S t a t i o n  6 :  F i e l d  Wash 

Wash hands and f a c e .  

Equipment: Water  
Soap 
Wash b a s i n s / b u c k e t s  

Exposure Moni to r ing  

Measurements of  t o t a l  i o n i z a b l e  p o l l u t a n t s  and e x p l o s i v e  

p o t e n t i a l  d e s c r i b e d  p r e v i o u s l y  ( S i t e  D e s c r i p t i o n  and Waste 

C h a r a c t e r i s t i c s )  p r o v i d e  q u a n t i t a t i v e  l i m i t s  o f  exposure  and 

a c t i o n  l e v e l s  t h a t  may r e q u i r e  t h e  u s e  o f  h i g h e r  l e v e l s  of  

p e r s o n n e l  p r o t e c t i o n .  
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I n i t i a l  Mon i to r inq  

A l l  employees w i l l  be a s s i g n e d  work f u n c t i o n s  w i t h i n  a  

s i n g u l a r  p e r s o n n e l  p r o t e c t i v e  l e v e l .  P e r s o n n e l  w i t h i n  t h e  

e x c l u s i o n  zone (Zone 1) w i l l  r e c e i v e  m o n i t o r i n g  (30-minute  

i n t e r v a l )  o f  t h e  r e s p i r a t o r y  p a r a m e t e r s  d e s c r i b e d  b e l o w .  

V i s i t o r s  and employees  i n  a  s e r v i c e  c a p a c i t y  t h a t  remain i n  

t h e  s u p p o r t  zone w i l l  n o t  r e c e i v e  p e r i o d i c  e x p o s u r e  

m o n i t o r i n g  ( f o r  i o n i z a b l e  p o l l u t a n t s )  nor  w i l l  t h e y  be 

r e q u i r e d  t o  wear Level  C i t e m s .  

S e l e c t i o n  o f  R e s p i r a t o r y  Equipment 

G & M  w i l l  p r o v i d e  r e s p i r a t o r s  f o r  i t s  e m p l o y e e s  f rom 

t h o s e  approved by t h e  N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  

S a f e t y  a n d  H e a l t h  u n d e r  p r o v i s i o n s  o f  30 C F R  P a r t  11. 

S u b c o n t r a c t o r s  w i l l  be r e q u i r e d  t o  p r o v i d e  s i m i l a r  

r e s p i r a t o r s  f o r  t h e i r  employees  t h r o u g h o u t  t h e  d u r a t i o n  of  

t h e  p r o j e c t .  

G&W w i l l  r e q u i r e  a l l  members of  t h e  i n v e s t i g a t i v e  team 

w e a r i n g  a  r e s p i r a t o r  t o  wash t h e i r  f a c e s  and r e s p i r a t o r  f a c e  

p i e c e s  t o  p r e v e n t  s k i n  i r r i t a t i o n  a s s o c i a t e d  w i t h  t h e  use  of 

a  r e s p i r a t o r y  d e v i c e .  I n  a d d i t i o n ,  a l l  worke r s  a r e  

r e s p o n s i b l e  f o r  t h e  c l e a n l i n e s s  o f  t h e i r  r e s p i r a t o r s  a s  

d e s c r i b e d  i n  t h e  R e s p i r a t o r y  P r o t e c t i o n  P l a n  (Appendix H ) .  

2 0  
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P e r m i s s i b l e  E x p o s u r e  L i m i t s  P r o v i s i o n s  

G&M w i l l  l i m i t  e m p l o y e e  o r  s u b c o n t r a c t o r  e x p o s u r e  t o  a n  

a i r b o r n e  c o n c e n t r a t i o n  o f  t o t a l  i o n i z a b l e  p o l l u t a n t s  n o  

g r e a t e r  t h a n  1 0  ppm f o r  e x t e n d e d  p e r i o d s  o f  t i m e  ( g r e a t e r  

t h a n  5 m i n u t e s )  w i t h i n  t h e  b r e a t h i n g  z o n e .  T h i s  l i m i t  o f  

e x p o s u r e  s h a l l  b e  e v a l u a t e d  by P h o t o v a c  T I P  e q u i p m e n t  c a p a b l e  

o f  m e a s u r i n g  v e r y  l o w  c o n c e n t r a t i o n s  o f  a i r  c o n t a m i n a n t s .  

When t h e  P h o t o v a c  T I P  r e p o r t s  c o n c e n t r a t i o n s  o f  c o n t a m i n a n t s  

t h a t  e x c e e d  1 0  ppm c o n t i n u o u s l y  f o r  5 m i n u t e s  or  more, a l l  

p e r s o n n e l  w i l l  b e  r e q u i r e d  t o  u p g r a d e  t o  t h e  L e v e l  C 

p r o t e c t i o n  l e v e l  when w o r k i n g  i n  t h e  e x c l u s i o n  z o n e .  Use o f  

a  c a r t r i d g e - e q u i p p e d  r e s p i r a t o r  w i l l  n e c e s s i t a t e  d i s p o s a l  and  

r e p l a c e m e n t  o f  f r e s h  c a r t r i d g e s  e a c h  d a y .  

A T I P  w i l l  b e  c a l i b r a t e d  p r i o r  t o  u s e  e a c h  m o r n i n g  t o  a n  

i s o b u t y l e n e  s t a n d a r d  ( 1 0 0  ppm) t o  p r o v i d e  c o m p a r a b l e  r e a d i n g s  

d u r i n g  t h e  d a y  a n d  t o  p r o v i d e  a  s o u r c e  o f  c o m p a r i s o n  d u r i n g  

t h e  i n v e s t i g a t i o n .  Under  no  c i r c u m s t a n c e s  w i l l  s i t e  

p e r s o n n e l  e n t e r  t h e  e x c l u s i o n  z o n e  w i t h o u t  t h e  u s e  o f  a  

r e s p i r a t o r  w h e r e  r e q u i r e d .  

When L e v e l  C p r o t e c t i o n  is r e q u i r e d ,  a n  a c t i o n  l e v e l  o f  

1 0 0  ppm t o t a l  i o n i z a b l e  p o l l u t a n t s  h a s  b e e n  a s s i g n e d  ( b a s e d  

u p o n  a 100-ppm 1 5 0  b u t y l e n e  s t a n d a r d )  t o  d e t e r m i n e  t h e  need  

t o  r e e v a l u a t e  t h e  f r e q u e n c y  o f  c a r t r i d g e  c h a n g e  a n d  f u r t h e r  

u p g r a d e s  i n  t h e  l e v e l  o f  p r o t e c t i o n .  C o m p l e t e  r e m o v a l  o f  

r e s p i r a t o r s  ( c o m p l e t e  o r  i n c o m p l e t e )  w i t h i n  t h e  e x c l u s i o n  
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zone is absolutely forbidden and may result in the dismissal 

of the employee from the project. Intermittent evaluation 

(every 30 minutes) of the breathing zone for organic vapors 

using a TIP will document and support the necessity of 

maintaining Level C protection. If emissions from the 

drilling operation are detected to be consistently less than 

5 ppm for 30 minutes or more, then drilling can be completed 

at Level D upon notification of the SSHO. Intermittent 

evaluation of the breathing zone will be provided at Level D 

protection throughout the study as described above. 

The detection of organic vapors at a concentration of 

100 pprn for several minutes (5 minutes) at Level C will 

necessitate an immediate halt in all work until the vapors 

diminish to below 20 pprn for a period of 5 minutes. A 

decision to initiate work by the SHSS will require a phone 

call to the SSHO to discuss the monitoring results and to 

reach an agreement on start-up conditions. Should continued 

drilling result in concentrations that exceed 100 ppm total 

ionizable pollutants, the A-E Project Manager should be 

contacted by the SSHO to consider relocating the 

Heat Stress Monitoring 

If the SSHO requires personnel to wear 

impervious clothing, heat stress monitoring will 

Monitoring by the SHSS will commence when 

well. 

chemically- 

be required. 

the ambient 

temperature is 70°F or above. The frequency of monitoring 
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will increase as the ambient temperature increases, as 

described in Appendix G. When temperatures exceed 85OF, 

workers will be monitored for heat stress after every 30-to 

60-minute work period. 

O Heart rate will be measured by the radial-pulse 
method for 30 seconds as early as possible in the 
10-to 15-minute resting period. The heart rate at 
the beginning of the rest period should not exceed 
110 beats per minute. If the rate is higher, the 
next work period will be shortened. If the rate is 
100 beats per minute at the beginning of the next 
rest period, the next work cycle will be shortened. 

O Body temperature will be measured as early as 
possible in the resting period. Temperature at the 
beginning of the rest period should not exceed 99OF. 
If it does, the next work period will be shortened. 
However, if the temperature is 9 9 . 7 " F  at the 
beginning of the next rest period, the following work 
cycle will be further shortened. Temperature will be 
measured again at the end of the rest period to make 
sure that it has dropped below 9 9 ° F .  

Notification of Emergencies 

The SSHS will have access to several laminated copies of 

a list of telephone numbers to contact in case of an 

emergency (Figure 3 1 .  During the orientation session, 

specific reference will be made to the location of the 

nearest phones for emergencies. The emergency list will 

include: 

Fire 
Police 
Ambulance 
Poison Control 
Hospital (DePoo) 
Florida Keys Memorial 
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The SSHS is responsible for the initial telephone contacts 

necessary to protect the safety and health of all workers. 

The SSHS is also responsible to write an on-site report of 

all accidents requiring a break in work time as described in 

Table 3. 

Emergency Situations 

Written Plan: A written plan for emergency situations 

has been developed to address the needs of on-site emergency 

activities (Figure 4). 

Alerting Employees 

Alarms: Where there is a possibility of employee 

exposure to physical harm, the potential for an explosive 

situation, or elevated levels of organic vapors, the SSHS 

will be responsible for calling to the employee's attention 

the emergency situation by voice command (or horn where 

appropriate). 

Evacuation: Employees not engaged in correcting the 

emergency will be restricted from the area and will not be 

permitted to return until the emergency is abated. 

First Aid Requirements 

G&M will prearrange for emergency medical care services 

at a nearby medical facility and establish emergency routes 
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T a b l e  3 .  Emergency Report. 

OCCUPATIONAL EXPOSURE GUIDE 

OSHA No. 101 
Case or File No. ----- 

EMPLOYER 
Supplementary Record Occupational Injuries and Il lnesses 

8. Occupation .............................................................................. 
(Enter regular job title, n o ~  the ipccihc activity hc was performing at time of injuv.) 

9. Department --------.--------------------------------------------------------------------- 
(Enter name of department or  division in which the injured person is regularly rrnploycd, evm 
though hc may hare bccn tcmprarily working in analher department at thc time 01 injury.) 

THE ACCIDENT OR EXPOSURE TO OCCUPATIONAL ILLNESS 
10. Place of accident o r  exposure ............................................................... 

(No .  and  street) [City or town) (State) 
I f  accident o r  exposure occurred on employer's premises, gjve address of plant o r  establishment in which 
it occurred. Do not indicate department o r  division wtthtn the  plant o r  establishment. If accident oc- 
curred outside employer's premises a t  an identifiable address, give that address. If i t  occurred on a pub. 
lic highway o r  a t  any  other  place which cannot  b e  identified b y  number  and street, pleme provide place 
references locatin,. the place of in jury as accurately as pogsible. - 

11. Was place of accident o r  exposure on employer's   re mi sea? .------------- (Yes or  No) . . 
12. W h a t  was the employee do ing  when m l u r e d ?  ....................................... --------- 

IBc ~pccific. I f  be w u  using toolr ar equipment or handling mntcrial. 

name them and tell what he was doing with them.) 
________________________________________________________________________________________________________________________------------------------------------------------------ 

13. How did the accident occur?  -----.--------------------I ..------------ --- ------- - ------ ----- 
(De3cribc fully the ercnts which icaulted in thc injury or occupational illncw Tell what 

happened and haw it happened. Name sny objects or  rubstanccr indvcd and lell how i h q  wcrc involrtd. Ch; 

lull details an all i ac~ors  which led or  contiibu~ed to the rccidcnl. Uoc Jeparalc 1hc.1 lor additional space.) 

OCCUPATIONAL INJURY OR OCCUPATIONAL ILLNESS 
14. Describe the injury o r  illness in detail and indicate  the part of body affected. -------.------------ 

(c.g.: amputation of right indcx finger 
.--------------------------------------------------------------------------------------------- 

at second joint; lractuic o f  rib,: lead poisoning; dermatitis 01 lelt hand, clc.) 
15. Name the object o r  substance which directly injured the employee. ( F o r  example, the machine o r  thin€ 

he struck against o r  which struck h i m ;  the vapor  o r  poison he inhaled o r  swallowed; the chemical or  ra- 
diation which irritated his  skin;  o r  i n  cases of strains,  hernias, etc., the  thing h e  was lifting, pulling, ctc.) 

.............................................................................................. 
-------------------------------+-------------------------------------------------------------- . . . . .  . 16. Date of injury o r  lnttlai diagnosis of occupntional illness 

(D.1c) 

17. Did employee die?  ------------ (Yea or No) 
OTHER . . 

18. Name and address of p h y s t c ~ a n  ........................................................... . . 19. If  hospttaltzed, name and address o f  hospital ----_----_.-------------------------------------- 

Date of report ---------------- Prepared b y  ............................................... . . 
Official posttton .......................... 

REGULATIONS 
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Imminent  o r  A c t u a l  -1 
S a f e t y  C o o r d i n a t o r  

I 

F i r e  o r  L i f e -  
T h r e a t e n i n g  I n c i d e n t  

Repor t  

P e r s o n n e l  

C a l l  Ambulance 

I 

C a l l  H o s p i t a l  r C a l l  P r o j e c t  
296-8526 1~- Manager 

M s .  J e a n  A .  Heber t  

H e a l t h  P h y s i c i a n  
D r .  N i c h o l a s  A l e x i o u  

1-813-974-3294 

I 

A r r a n g e  f o r  
P h y s i c a l  Exam 

, . 

F i g u r e  4 .  Emergency A c t i o n  P l a n .  

-+ 
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C a l l  S a f e t y  & H e a l t h  O f f i c e r  
D r .  Ralph E .  Moon 
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(Figure 4). In the event of an emergency associated with or 

resulting from work at the site which, in the opinion of the 

SSHS, materially endangers life, property, or the environ- 

ment, G&M will cease all sampling; take diligent action to 

remove or otherwise minimize the cause of the emergency; and 

institute appropriate measures to help any repetition of the 

conditions or actions leading to or resulting in the 

emergency. 

Visitor Protection 

All v'isitors to the drilling site will be instructed to 

stay outside the work zone and remain within the support zone 

during the extent of their stay. Visitors will sign a 

Visitor's Log Book (~ppendix I) and record the information 

called for in the log. 

Visitors will be cautioned to avoid skin contact with 

contaminated or suspected contaminated surfaces and 

hand-to-mouth transfers (eating, drinking, smoking, or 

chewing gum or tobacco). 

The use of alcohol or medicine is prohibited. Visitors 

requesting observation of the work zone must wear all 

appropriate personnel protective wear prior to entering the 

work zone. Should respiratory protective devices be 

necessary (Level C ) ,  visitors who wish to enter the work zone 

must produce evidence that they have had a complete physical 

examination and respiratory protection training within the 
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p r e v i o u s  1 2  months.  V i s i t o r  a d m i t t a n c e  t o  t h e  work zone w i l l  

b e  l e f t  t o  t h e  d i s c r e t i o n  o f  t h e  SSHS. 

Housekeeping 

G e n e r a l :  G&M s h a l l  implement a  housekeep ing  program t o  

minimize  t h e  s p r e a d  o f  c o n t a m i n a n t s  beyond t h e  work zone.  

The program w i l l  i n c l u d e :  

P e r i o d i c  s c h e d u l i n g  t o  p o l i c e  t h e  work a r e a  o f  d e b r i s ,  

i n c l u d i n g  p a p e r  p r o d u c t s ,  c a n s ,  a n d  o t h e r  m a t e r i a l s  

b r o u g h t  on s i t e .  

P e r i o d i c  c h a n g i n g  o f  wash  w a t e r  a n d  r i n s e  w a t e r  f o r  

hand ,  f a c e ,  and equipment .  

P e r i o d i c  removal  ( d a i l y  minimum) o f  a l l  g a r b a g e  bags  and 

c o n t a i n e r s  used  t o  d i s p o s e  o f  food  p r o d u c t s ,  p l a s t i c  

i n n e r  g l o v e s ,  and c o n t a m i n a t e d  d i s p o s a b l e  c l o t h i n g  

(Tyvek)  . 

Waste D i s p o s a l  

G e n e r a l :  G&M and i t s  s u b c o n t r a c t o r s  w i l l  n o t  remove 

m a t e r i a l  f r o m  t h e  s i t e  t h a t  may p o t e n t i a l l y  e n d a n g e r  t h e  

s a f e t y  and h e a l t h  of o n - s i t e  employees o r  t h e  gene ra l  publ ic .  

R e u s a b l e  P r o t e c t i v e  Wear: A l l  g l o v e s ,  b o o t s ,  h a t s ,  and 

p r o t e c t i v e  o u t e r w e a r  t h a t  c a n  be c l e a n e d  and r e u s e d  w i l l  b e  

s c r u b b e d  and c l e a n e d  i n  c o n t a i n e r s  p r o v i d e d  by G&M w i t h i n  t h e  
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decontamination zone prior to reuse and will be removed from 

the site at the end of each working day. 

Waste Food Containers: During and following meal and 

break periods, all waste materials will be collected (by all 

individuals) and disposed of in waste containers provided by 

Safety Equipment 

Emergency eye wash (15 minute capacity) 

First aid kit I l l  

Fire extinguisher or equivalent (Class ABC 1 

Total ionizable pollutant meter 

orinking cups 

Decontamination facilities 

Explosion meter detector 

Garbage bags 

Paper towels 

Garbage cans (1) 

arushes 

Spray container 

Drop cloth (1) 

Safety cones (1) 

Equipment to be provided by drilling subcontractor. 

30 
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Noise 

Noise-suppression devices will be used where appropriate 

and the use of hearing protective devices will be encouraged. 

3 1 
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HAZARD CONTROL 

General Precautions 

Personnel working at sites involving chemical and 

radiological substances may encounter conditions that are 

unsafe or potentially unsafe. In addition to danger due to 

the physical, chemical, and toxicological properties of the 

material(s) present, other types of hazards (electricity, 

water, heavy equipment, falling objects, or other hazards 

that could result in loss of balance or tripping) might have 

an adverse effect on the safety and health of personnel. The 

following sections describe the requirements to be 

implemented to minimize these potential adverse effects. 

Buddy System 

For all on-site activities, the buddy system will be 

implemented to ensure safety of personnel. Workers will be 

required to perform all characterization activities with 

another individual. At no time will workers be permitted to 

wander around the site alone. 

Fire and Explosion Prevention 

G & k I  employees and employees of its subcontractors will 

be forbidden to smoke or produce an "open flame" in order to 

maintain a fire and explosion prevention and control effort 

appropriate for the special needs of the site. 
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Safety Precautions Near Utility Lines 

While in use, a crane or drilling rig will be no less 

than: 

O 10 feet from a 50-KV line. 
O 20 feet from a 345-KV line. 
' 34 feet from a 750-KV line. 

In transit, with the boom on a derrick lowered, a crane 

or drilling rig will be no less than: 

" 4 feet from a 50-KV line. 
O 10 feet from a 50-345-KV line. 
O 16 feet from a 345-750-KV line. 

Safety personnel from the Navy will be consulted if 

drilling near buried power lines is necessary. 

Safety Precautions When Drilling 

All drillers will wear safety glasses, hard hats, 

protective clothing, steel-toed shoes, and respiratory 

protection as determined by the SSHO. 

Sanitation 

Toilet facilities and showers will be provided in 

accordance with 29 CFR 1926.51. The locations of these will 

be identified during the orientation meeting. Showering at 

the end of each work day at the facility will be required if 

at any time work was conducted at Level C personal 

33 
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( p r o t e c t i o n .  Shower ing  w i l l  be o p t i o n a l  a t  t h e  f a c i l i t y  

I fo l lowing  t h e  work day a t  Level D pe r sona l  p r o t e c t i o n .  

P o t a b l e  water  f o r  d r i n k i n g  and washing w i l l  be provided 

I f o r  a l l  employees. 

3 4 
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JEAN A. HEBERT 

Staff Scientist 

CREDEMTIALS/REGISTRATION 
B.A., Geology, University of South Florida, 1980 
B.A., Biology, University of South Florida, 1980 
M.S., Geology, University of South Florida, 1985 

PROFESSIONAL AFFILIATIONS 
National Water Well Association 

FIELDS OF SPECIALIZATION 
- Contamination Assessment Studies 
- Characterization of Karst Environnents 
- Marine Depositional Systems 

EXPERIENCE SUMMARY 
Prior to beginning. graduate studies, Ms. Hebert was an 
environmental scientist with Southwest Florida Water :,lanzgement 
District where she was responsible for District-wide water- 
quality investigations. While in graduate school at the 
University of South Florida, she was involved ic the collection 
of geophysical data from the West Florida Shelf, sponsorec! by 
the U.S .  Geological Survey and the Xational Science Fouadation. 
These data were later used for her thesis research, which was 
concerned with the stratigraphy and paleo-karstificaticn of the 
Shelf. While completing her thesis, Ns. Heber: was esgioyed by 
Seaburn and Robertson, Inc., a ground-water cons~itirq firm, 
and was involved in arojects concerninc surface-water basin 
delineation. Since j0inir.g Geraghty & 4 l e r  Inc., she has 
organized and supervised many fieli programs which included 
rnoni tor well and recovery well installation, water-cuali ty and 
soil sampling, aquifer testing, and recovery systen pilot 
studies. Ms. Hebert is currently managing several projects 
which involve assessment of contamination and evaluations of 
remedial alternatives. 

KEY PROZECTS 
- Supervised the installation of monitor wells and prepared a 

Contamination Assessment report concerning the environmental 
conditions at a R C 2 A  site in centrai Florida. 

- Ranaged several hydrocarbon projects requiring contanination 
assessments and remedial action. 

- Organized and supervised a field program to evaluate the 
effects and efficiency of a large muiti-well recovery 
sys tem. 



SELECTED PUBLICATIONS 
H e b e r t ,  J .  A . ,  1 9 8 5 .  A Miocene  Karst  D r a i n a g e  S y s t e m :  S e i s m i c  
S t r a t i g r a p h y  o f  t h e  Wes t  F l o r i d a  S h e l f ,  G.S.A. A b s t r a c t s  and  
P r o g r a m s ,  V o l .  1 7 ,  No. 7 .  

D o y l e ,  L .  J . ,  G .  R. B r o o k s ,  and  J .  A .  H e b e r t ,  1 9 8 5 .  S u b m a r i n e  
E r o s i o n  a n d  K a r s t i f i c a t i o n  o n  t h e  West  F l o r i d a  C o n t i n e n t i a l  
E l a r g i n :  D i s p a r a t e  E n v i r o n m e n t s  Y i e l d  S i m i l a r  F e a t u r e s ,  G.S.A. 
A b s t r a c t s  a n d  P r o g r s m s ,  Vol .  1 7 ,  No. 7 .  

D o o r i s ,  P .  M . ,  J .  A .  H e b e r t ,  a n d  J. M .  P o s t ,  J r . ,  1 9 8 1 .  
C h e m i c a l  C h a r a c t e r i s t i c s  o f  Nedard  R e s e r v o i r ,  F l o r i d a  
S c i e n t i s t ,  V o l .  4 4 .  
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JULIE L. MATTICK 
- . . 

Scientist 

B.S., Geology, Colorado State University, 1983 
M.S., Hydrology, Mew Mexico Institute of Mining and Technology 

(NMIMT). 1986 ~ ~ 

ceitified' in Health and Safety for Hazardous Waste Site 
Activities, 1987 

PROFESSIONAL AFFILIATIONS 
Associate affiliate of the American Institute of Professional 

Geologists 
Association of Ground Water Scientists and Engineers, National 

Water Well Association 

FIELDS OF SPECIALIZATION 
- Field supervisor for monitor-well installation 
- Collection of water-quality/soil samples 
- Coordination of operation and maintenance of ground-xater 

recovery system 
- Preparation of reports 

EXPERIENCE SUMMARY 
While attending N i 4 I J I T ,  M s .  Mattick received a Master's thesis 
research award from the U.S. Department of Energy. The award 
provided fundin? for her research, which involved 
quantification of ground-water recharge rates in an arid region 
using the isotopes chlorine-36 and tritium as soil-water 
tracers. She also developed a numerical model which simulzted 
chlorine-36 transport through unsaturatsd soils. In 1986, she 
was employed by Daniel a. Stephens and Associates, Consultino 
Ground-water Hydrologists, in Socorro, New Fexico, iinere she 
supervised drilling and installation of ground-water monitor 
wells and collected water-quality samples. 

Since joining Geraghty & Miller, Inc., in December 1986, she 
has supervised field activities includizg drillin? and 
installation of ground-water monitor wells, callected 
water-quality samples, and coordinated the operation and 
maintenance of a ground-water recovery system at a %C?A site. 
In addition, Ms. Mattick has written hydrogeologic assessments 
and reports on field operations and has assisted in the 
preparation of fee proposals and work plans for contamination 
sites. 
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JULIE L. MATTICK/2 

KEY PROJECTS 
- Field supervisor for the installation of monitor wells at 

contamination sites in Florida. 

- Coordinator of the operation and maintenance of a 
ground-water recovery system at a RCRA site in Florida. 

- Manager of monthly sampling programs at sites operating 
ground-water recovery systems. 

PUBLICATION 
Mattick, J.L., T.A. Duval, and F.M. Phillips, 1987, Quantifi- 

catigp of Groundwater Recharge Rates in Mew Xexico Using 
Bomb C1, Bomb 3 H and Chloride as Soil-Water Tracers. New 
Rexico Water Resour. Res. Inst. Report No. 220, Las Cruces. 
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RALPH E .  MOON 
- 

S e n i o r  S c i e n t . i s t  

CREDENTIALS/REGISTRATION 
B . S . ,  B i o l o g y ,  W e s t e r n  M i c h i g a n  U n i v e r s i t y ,  1 9 7 2  
M.S.,  B o t a n y ,  U n i v e r s i t y  o f  S o u t h  F l o r i d a ,  1 9 7 5  
P h . D . ,  B i o l o g y ,  U n i v e r s i t y  o f  S o u t h  F l o r i d a ,  1 9 8 0  
P o s t  D o c t o r a l  F e l l o w s h i p ,  U n i v e r s i t y  o f  S o u t h  F l o r i d a ,  

D e p a r t m e n t  o f  C h e m i s t r y ,  1 9 8 1 .  
C e r t i f i e d  H a z a r d o u s  M a t e r i a l s  H a n a g e r ,  M a s t e r  L e v e l ,  1 9 8 5  

PROFESSIONAL AFFILIATIObIS 
Sigma X i  
C h e m i c a l  a n d  E n v i r o n m e n t a l  Management S e r v i c e  (CHEMS) Board  o f  

D i r e c t o r s ,  U n i v e r s i t y  o f  S o u t h  F l o r i d a  
A m e r i c a n  C h e m i c a l  S o c i e t y  
I n s t i t u t e  o f  H a z a r d o u s  M a t e r i a l s  Management 

F IELDS O F  S P E C I A L I Z A T I O N  
- I n v e s t i g a t i o n  a n d  e v a l u a t i o n  o f  g r o u n d - w a t e r  c o n t a m i n a t i o n  

i n c i d e n t s  
- . E x p e r t  t e s t i m o n y  a t  r e g u l a t o r y  p r o c e e d i n g s  
- H e a l t h  a n d  s a f e t y  a t  h a z a r d o u s - w a s t e  s i t e s  
- E n d a n g e r n e n t  a s s e s s m e n t  r e p o r t i n g  
- G e r a g h t y  & M i l l e r ,  I n c . ,  s p e a k e r  

EXPERIENCE SUMXARY 
P r i o r  t o  j o i n i n g  G e r a g h t y  & M i l l e r ,  I n c . ,  Dr. Mocn s e ~ v e d  s s  
D i s t r i c t  H y d r o l o g i s t  f o r  t h e  F l o r i d a  D e p a r t m e n t  o f  t ' i iv i ron-  
m e n t a l  X e g u l a t i o n  ( F D E R ) ,  S o u t n w e s t  D i s t r i c t .  D u r i n g  h i s  
employment  w i t h  t h e  F l o r i d a  C e p a r t m e n t  o f  E n v i r o n m e n t a l  
R e g u l a t i o n ,  D r .  Moon was a  c o u r s e  i n s t r o c t o r  a t  t h e  U n i v e r s i t y  
o f  S o u t h  F l o r i d a ' s  S c h o o l  o f  P u b l i c  H e a l t h  a n d  is  c u r r e n t l y  
a p p o i n t e d  a s  a  C l i n i c a l  A s s i s t a n t  P r o f e s s o r  i n  t h e  Ceparrtment 
o f  C o m p r e h e n s i v e  E l e d i c i n e .  S i n c e  1 9 8 3 ,  D r .  Moon h a s  s e r v e d  on 
t h e  8 o a r d  o f  D i r e c t o r s  o f  t h e  C h e m i c a l  a n d  E n v i r o n m e n t a l  
Nanagement  C e n t e r  i n  t h e  C e p a r t m e n t  o f  C h e m i s t r y .  

K E Y  PROJECTS 
- P r o j e c t  M a n a s e r  r e s p o n s i b l e  f o r  c o n d u c t i n g  h y d r o g e o l o ~ i c a l  

a s s e s s m e n t s  a n d  s e l e c t i n g  a n  a p p r o p r i a t e  r e m e d i a l  a c t i o n  
p l a n  f o r  a  v a r i e t y  o f  g r o u n d - w a t e r  and  s o i l  c o n t a m i n a n t s :  

U n l e a d e d  F u e l :  P e n s a c o l a ,  F l o r i d a  
The  a c c i d e n t a l  l o s s  o f  u n i e a d e d  f u e l  r e s u l t e d  i n  t h e  
i n s t a l l a t i o n  o f  a g r o u n d - w a t e r  r e c o v e r y  s y s t e m  t h a t  
d i s c h a r g e d  r e c o v e r e d  g r o u n d  w a t e r  t o  t h e  m u r . i c i p a l  
s e w e r  s y s t e m .  
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RALPH E. l 4 0 0 N / 2  

Aromatic Solvent: Lake City, Florida 
An accidental loss of several thousand gallons of 
aromatic solvents adjacent to a railroad off-loading 
facility resulted in the installation of a 
ground-water recovery well and spray irrigation 
sys tern coupled with biological treatment of 
contaminated soils. 

Mercury: Clearwater, Florida 
The fracture o f  a drum valve that dispensed a 
mercury additive for latex paint required a 
hydrogeological investigation to demonstiate the 
absence of a violation of ground-water standards. 

Arsenic: TamDa, Florida 
The long-term use of coal at a power plant resulted 
in the accumulation of arsenic and-its eventual 
detection in the ground water. A hydrogeoloqical 
investigatidn pinpointed the sources of arsenic and 
prompted the selection of the renedial action 
alternative. 

Hissile Fuel: Titusville, Florida 
The unforeseen discharge of tetrahydroc~~clonethyl- 
pentadiene at a missile facility resulted in the 
installation of a ground-water recovery systern ;nd 
discharge to the nunici2al sewer system via an 
existing permit. 

Project ihnager responsible For the preparaticn c E  several 
land assessment reports requested prior to the purchase and 
sale of commercial property. 

Health and Safsty Officer responsible for the 2rsparation 
and implementation cf numerous Sealth and Safety Plans and 
providing on-sit? Orientation meetings prior to work 
start-up. Complex sites included: 

Suoerfund Site, The Dalles, Oregor, 
The production of cvanide, a bv~roduct from 2 

A - 
manufacturing facility, posed potential health risks 
to site workers. 

Superfund Site, Oak Ridge, Tennessee 
The historical production of enhanced uranium 
products resulted in the dispsal of a v * r i e ? y  of 
hazardous substances including radioactive 
compounds , solvents, and metal-containing 
substances. 
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S u p e r f u n d  S i t e ,  J a c k s o n v i l l e ,  F l o r i d a  
A c i t y  l a n d f i l l  t h a t  a c c e p t e d  b o t h  i n d u s t r i a l  a n d  
m u n i c i p a l  d e b r i s  r e s u l t e d  i n  c o n t a m i n a t i o n  o f  t h e  
s u r f i c - i a l  a q u i f e r  a n d  t h e  g e n e r a t i o n  o f  g a s e s  t h a t  
p o s e d  p o t e n t i a l  h e a l t h  r i s k s  t o  s i t e  w o r k e r s .  

S u p e r f u n d  S i t e ,  B r e n t w o o d ,  T e n n e s s e e  
x n .  u n r e c l a i m e d  s t r i p  mine  a r e a  was  u s e d  t o  d i s p o s e  
o f  drummed waste a n d  l i q u i d s .  The v o l a t i l e  o r g a n i c  
compounds  a n d  o r g a n i c  s l u d g e s  p o s e d  u n i q u e  p e r s o n a l  
p r o t e c t i o n  c i r c u m s t a n c e s .  

- E n d a n g e r m e n t  A s s e s s m e n t  (EA) r e p o r t  p r e p a r a t i o n  and  r e v i e w :  
The p r e p a r a t i o n  o f  EA r e p o r t s  f o r  S u p e r f u n d  s i t e s  i n  F l o r i d a  
a n d  M a s s a c h u s e t t s  h a v e  p r o v i d e d  g u i d a n c e  f o r  t h e  s e l e c t i o n  
o f  t h e  m o s t  a p p r o p r i a t e  a n d  c o s t - e f f e c t i v e  r e m e d i a l  a c t i o n  
a 1  t e r n a t i v e s  . 

SELECTED PUBLICATIONS 
D .  F .  M a r t i n ,  T .  N .  K r u m r e i ,  R .  E .  Moon.  C o m p a r i s o n  o! 
S t e r o i d a l  A q e n t s  C y t o l y t i c  Toward F l o r i d a  Red . T i d e  Organ i sm - . - 

( G l ~ m n o d i n i u m  b r e v e ,  P t y c h o d i s c u s  b r e v i s ) .  J .  o f  E n v i r c n m e n t a l  
S c i e n c e  a n d  H e a l t h  A15 ( I ) ,  37-41,  1 9 8 3 .  

R .  E .  ~Yoon a n d  D .  F .  M a r t i n .  The  P o l y e n e  A n t i b i o t i c  F i l i p i n  
a n d  a Red T i d e  C y t o l y t i c  A g e n t  " A p o n i n " ,  A Conpara t l . i i3  S t u d y .  
? l i c r o b i o s  L e t t e r s  1 0 ,  115-119 ,  1 9 8 0 .  

R .  E .  Noon a n d  D .  F .  X a r t i n .  The C v t o l v t i c  S u b s t r z t e  ;Donin cz . - - - 
Prvmnesium p a r v u n  a n d  P t ? c h o d i s c u s  b r e v i s ,  A Comparac i s i e  S t u d y .  
a o t a n i c a  i ~ i a r i n a ,  V o l .  X X I V ,  1 9 3 1 .  

R .  E .  Efoon a n d  D .  F .  a r t .  E f f e c t s  o f  2-  a n d  G - E v d r o x s / -  
b i p h e n y l  On C u l t , ~ r e s  o f  t h e  Red T i d e  O r g a n i s m  ? t y c h c d i s c u s  
b r e v i s .  3 .  o f  E n v i r o n m e n t a l  S c i e n c e  a n d  H e a l T a .  A l 6 (  1 ) ,  
381-385 ,  1 9 8 1 .  

R .  E .  Noon a n d  D .  F .  M a r t i n .  Assa:? o f  D i v e r s e  S i o l o g i c a l  
a c t i v i t i e s  o f  H a t e r i a l  E l a b o r a t e d  by  a  M a r i n e  Blue-Green A l g a ,  
G o m o h o s ~ h a e r i a  a p o n i n a .  : 4 i c r o b i o s  l e t t e r s  1 8 ,  103-110,  1 9 8 1 .  

R .  E .  Moon a n d  D. F .  M a r t i n .  S t u d i e s  on  U t i l i z a t i o n  o f  Stat!< 
G a s .  I .  P r e l i m i n a r y  E x p e r i m e n t s .  J .  c f  Env i rcnnen t3 .1  S c i e n c e  
a n d  H e a l t h ,  i i l 8 ( l ) ,  1 9 - 2 8 ,  1 9 3 3 .  

R .  E .  > l o o n .  D o n e s t i c  Seywage a n d  Tam22 B a y .  The  C * ~ e r f l o w ,  
May-June I s s u e ,  22-23,  1 9 8 3 .  

R .  E .  Moon. B i d  R e q u i r e m e n t s  Are  Needed F o r  Used O i l  S e a l e r s .  
The F l o r i d a  S p e c i f i e r ,  V o l .  5 ,  No. 1 1 ,  O c t o b e r  1 9 9 4 .  
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R .  E .  Moon a n d  D.  F .  M a r t i n .  S t u d y  o f  A l l e l o p a t h i c  S u b s t a n c e s  
f r o m  a  N a r i n e  A l g a .  A m e r i c a n  C h e m i c a l  S o c i e t y  (ACS) Symposium 
S e r i e s  V o l .  2 6 8 ,  p p .  371-380 ,  1 9 8 4 .  

R .  E .  Moon. Ground W a t e r  N o n i t o r i n g  i n  F l o r i d a - - L i v i n g  w i t h  
H y d r o l o g i c  a n d  R e g u l a t i v e  P e c u l i a r i t i e s .  N a t i o n a l  iv'ater N e l l  
A s s o c i a t i o n .  F i f t h  Symposium and  E x p o s i t i o n  on A q u i f e r  
R e s t o r a t i o n  a n d  Ground-Wate r  M o n i t o r i n g ,  1 9 8 5 .  

R .  E .  N o o n .  P o i n t  S o u r c e  D i s c h a r g e  i n  t h e  Tampa S a y  A r e a .  
P r o c e e d i n g s  Tampa Bay A r e a  S c i e n t t f i c  I n f o r m a t i o n  Symposium. 
R e p o r t  Number 6 5 ,  J u l y  1 9 8 5 ,  B e l l w e t h e r  P r e s s ,  6 6 1  p a g e s .  

R .  E .  Moon a n d  C .  D .  H e n r y .  B y d r o g e o l o g i c a l  I n v e s t i g a t i o a s  o f  
P e s t i c i d e s .  A m e r i c a n  C h e m i c a l  S o c i e t y  Symposium S e r i e s  315,  
E v a l u a t i o n  o f  P e s t i c i d e s  i n  Ground W a t e r ,  e d i t e d  by  G a r n e r ,  w. 
Y . ,  H o n e y c u t t ,  R .  C . ,  a n d  3. N .  N i g g ,  1 9 8 6 ,  Amer ican  Chemica l  
S o c i e t y ,  5 7 3  p a g e s .  

R. C . Moon. Ground-Water  i 4 o n i t o r i n g :  . O b j e c ~ i . ~ e s  a n <  
L i m i t a t i o n s .  P r o c e e d i n g s  o f  t h e  F o u r t h  Annua l  2 e z a r d o u s  
~ N a t e r i a l s  Planagement C o n f e r e n c e ,  1 9 8 6 ,  Tower C o n f e r e n c e  
Managenen t  Company, X h e a t o n ,  I l l i n o i s ,  617 p a g e s .  

SELECTED PAPEXS PRESENTED 
S t u d v  o f  f i l l e l o p a t h i c  S u b s t a n c e s  f r o m  a  N a r i n e  A l ~ a ,  S ;mcosiun  
o n  " T h e  C h e m i s t r y  o f  Al1elopat . i .y ."  P e s t i c i d e  D i . 7 i s i o n  cf t h e  
A m e r i c z n  C h e m i c A  S o c i e t y ,  - s t . -  L o u i s ,  P l i s s o l ! r i ,  r 8 -13 ,  
1 9 8 4 .  

Groune  !?a t e r  >,loni t o r i n q .  F l o r i d a  A s s o c i a t i o n  f o r  Naker  ! ;ua l i ty  
C o n t r o l ,  D a y t o n a  a e a c h ,  F l o r i d a ,  Nay 20-22, 1 9 8 4 .  

W a s t e  O i l  G e n e r a t i o n  a n d  Use i n  t h e  Tampa 3a;7 A r s e .  ? l o r i a ? .  
A s s o c i a t i o n  o f  G o v e r n m e n t a l  2 c r c h s s i r q  G f f i c e s ,  17t;-, h n u a l  
S e m i n a r  a n d  W o r k s h o p ,  C l e a r w z t e r ,  F l o r i d a ,  Nay 21 -25 ,  1931 .  

A n a l y t i c a l  D a t a  a n d  I t s  I r n p o r t s n c e  i n  a : f d r c l c q i c a l  S t u d i e s .  
F l o r i d a  S o c i e t y  o f  E n v i r o n m e n t a l  A n a i E i s ,  O c ~ o b e r  2 0 ,  1 9 8 4 ,  
Keyno t2  S p e a k e r .  

H a z a r e o u s  i i a s t e  T r a n s o o r t .  P .ne r i can  S o c i e t y  o f  S a f e t y  
E n g i n e e r s ,  G u e s t  s p e a k e r ,  December 3 ,  1 9 8 4 .  

G e o c h e n i s t r y  a n d  Ground-Water  N o n i t o r i n g .  S o u t h  C a r o l i c a  
Chamber o f  Commerce. C o l u m o i a ,  S o u t h  C a r o l i n a ,  J a n u a y ?  2 9 ,  
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F i e l d  M e t h o d s - D r i l l i n g  T e c h n i q u e s ,  W e l l  P l a c e m e n t ,  Equ ipment .  
A m e r i c a n  C h e m i c a l  S o c i e t v ,  D i v i s i o n  o f  P e s t i c i d e  C h e m i s t r v .  - - 
Miami,  F l o r i d a ,  A p r i l  28-May.3 ,  1 9 8 5 ,  I n v i t e d  s p e a k e r .  

Ground-Water  M o n i t o r i n g  i n  F l o r i d a - - L i v i n g  w i t h  H y d r o l o g i c  and 
R e g u l a t i v e  P e c u l i a r i t i e s .  F i f t h  Symposium a n d  E x p o s i t i o n  o n  
A q u i f e r  R e s t o r a t i o n  a n d  Ground-Water  M o n i t o r i n g ,  Columbus ,  
O h i o ,  Nay 21-24, 1 9 8 5 .  

H e a l t h  a n d  S a f e t y  P l a n s ,  Q u a l i t y  A s s u r a n c e ,  Q u a l i t y  C o n t r o l  
P l a n s  f o r  H y d r o g e o l o g i c a l  I n v e s t i g a t i o n s .  G e r a g h t y  & H i l l e r ,  
I n c . ,  S e m i n a r , O c t o b e r  7 ,  1 9 8 5 ,  O r l a n d o ,  F l o r i d a .  

H a z a r d o u s  W a s t e  Management.  G e r a g h t y  & Miller,  I n c . ,  S e m i n a r ,  
O c t o b e r  7 a n d  1 2 ,  1 9 8 5 ,  O r l a n d o ,  F l o r i d a . ,  a n d  B a t o n  R o u g e ,  
L o u i s i a n a .  

Ground-Water  G e o c h e m i s t r y .  G e r a g h t y  & Miller,  I n c . ,  S e m i n a r ,  
O c t o b e r  1 2 ,  1 9 8 5 ,  B a t o n  Rouge,  L o u i s i a n a .  

B e h a v i o r  o f  Contamination/Geochemistry. 
I n c . ,  S e m i n a r ,  CF I n d u s t r i e s ,  Plarch 2 4 ,  
F l o r i d a .  

G e r a g h t y  
2 5 ,  1 9 8 6 ,  

& Miller, 
P l a n t  C i t y ,  

H a z a r d o u s  W a s t e  M a n a g e m e n t  A u d i t .  G e r a g h t y  h M i l l e r ,  I n c . ,  
S e m i n a r ,  CF I n d u s t r i e s ,  March 2 4 ,  2 5 ,  198E,  P i a n t  C i t y ,  
F l o r i d a .  

P u b l i c  H e a l t h  a n d  I t s  R o l e  i n  R e n e d i a t i o n .  F l o r i d a  A s s o c i a t i o n  
f o r  W a t e r - Q u a l i t y  C o n t r o l ,  May 20 ,  1 9 8 6 ,  Tampa, F l o r i d a .  

Ground-Xate r  M o n i t o r i n g :  O b j e c t i v e s  a n d  L i m i t a t i o n s .  HAZMAT 8 6 ,  
J u n e  2-4, 1 9 8 6 ,  A t l a n t i c  C i t y ,  N e w  J e r s e y .  

T h e  I n t e r p r e t a t i o n  o f  M o n i t o r i n g  D a t a .  T h e  F u n d a m e n t a l s  o f  
G r o u n d - W a t e r  C o n t a m i n a t i o n  S e m i n a r ,  EPA Reg ion  11, J g n e  25 ,  
1 9 8 6 ,  N e w  Y o r k ,  N e w  York.  

B e h a v i o r  o f  Contamination/Geochenistry. The F u n d a m e n t a l s  o f  
Ground-Wate r  C o n t a m i n a t i o n  S e m i n a r ,  EPA Reg ion  I V ,  Augus t  11, 
1 2 ,  1 9 8 6 ,  A t l a n t a ,  G e o r g i a .  

T h e  I n t e r p r e t a t i o n  o f  M o n i t o r i n g  D a t a .  T h e  F u n d a m e n t a l s  o f  
Ground-Water  C o n t a m i n a t i o n  S e m i n a r ,  EPA R e g i o n  I V ,  Augus t  
1 1 , 1 2 ,  1 9 8 6 ,  A t l a n t a ,  G e o r g i a .  

Ground-Wate r  P r o t e c t i o n  S t r a t e g y .  The F u n d a m e n t a l s  o f  Ground- 
W a t e r  C o n t a m i n a t i o n  S e m i n a r ,  New O r l e a n s ,  O c t o b e r  9 ,  1 9 ,  1 9 8 6 ,  
W a s h i n g t o n ,  D . C . ,  O c t o b e r  2 3 ,  2 4 ,  1 9 3 6 ,  C h i c a g o ,  November 6 ,  7 ,  
1 9 8 6 .  
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Nature and Occurrence of Ground-Water Contamination. The 
Fundamentals of Ground-Water Contamination Seminar, October 9, 

I 
10, 1986, New Orleans, Louisianna. 

Endangerment Assessments. Department of Comprehensive Medicine, 
Colleae of Medicine, University of South Florida, March 26, 

Risk Assessment. Tactical Air Command, IRP Focus '88, 
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CHROMIUM 

Summary 

C h r ~ m i u a  is 1 . 8  rh'eavy..inetal ' . t ha t  :get ieral . ly  e x i s t s  -.in e i t h e r  
a t r i v a l e n t  o r  h e x a v a l e n t  o x i d a t i o n  s t a t e .  H e x a v a l e n t  chromium 
( c r  VI) is r a t h e r  s o l u b l e  and i s  q u i t e  m o b i l e  i n  g roundwate r  
and s u r f a c e  w a t e r .  However ,  i n  t h e  p r e s e n c e  o f  r e d u c i n g  a g e n t s  
i t  is r a p i d l y  c o n v e r t e d  t o  t r i t a l e n t ,  chromium (Cr 111) , which 
is s t r . o n g l y  a d s o r b e d  to  s o i l  components  and c o n s e q u e n t l y  is 
m u c h . l e s s  m o b i l e .  A number of  s a l t s  o f  h e x a v a l e n t  chromium 
a r e  c a r c i n o g e n i c  i n  r a t s .  I n  a d d i t i o n ,  a n  i n c r e a s e d  i n c i d e n c e  
o f  l u n g  c a n c e r  was s e e n  i n  w o r k e r s  o c c u p a t i o n a l l y  e x p o s e d  t o  
chromium V I .  H e x a v a l e n t  chromium a l s o  c a u s e s  k i d n e y  damage 
i n  a n i m a l s  and humans. T r i v a l e n t  chromium is l e s s  t o x i c  t h a n  
h e x a v a l e n t  chromium; i t s  main  e f f e c t  is c o n t a c t  d e r m a t i t i s  
i n  s e n s i t i v e  i n d i v i d u a l s .  

CAS Number: 7440-47-3 

Chemica l  Formula :  Cr  

IUPAC Name: Chromium 

.. . . '. 
c h e m i c a l  and p h y s i c a l  p ropei t ies  (Metal) 

Atomic  Weight :  51.996 

B o i l i n g  P o i n t :  267Z°C 

M e l t i n g  P o i n t :  1 8 5 7  - + 20aC 
S p e c i f i c  G r a v i t y :  7 .20  a+ 28OC 

S o l u b i l i t y  i n  Wate r :  I n s o l u b l e ;  some compounds a r e  s o l u b l e  

H e x a v a l e n t  C r  i s  q u i t e  s o l u b l e ,  e x i s t i n g  i n  s o l u t i o n  a s  
a component of  a complex  a n i o n .  I t  is n o t  s o r b e d  t o  a n y  s i g n i f i -  
c a n t  d e g r e e  by c l a y s  or h y d r o u s  m e t a l  o x i d e s .  The a n i o n i c  
form v a r i e s  a c c o r d i n g  to pH and may be a c h r o m a t e ,  hydrochromate ,  
or d i c h r o m a t e .  B e c a u s e  a l l  a n i o n i c  f o r m s  a r e  so s o l u b l e ,  t h e y  
a r e  q u i t e  m o b i l e  i n  t h e  a q u a t i c  e n v i r o n m e n t .  Cr  VI is e f f i c i e n t l y  
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removed by a c t i v a t e d  c a r b o n  and t h u s  may have some a f f i n i t y  
f o r  o r g a n i c  m a t e r i a l s  i n  n a t u r a l  wa te r .  C r  V I  is a  modera te ly  
s t r o n g  o x i d i z i n g  a g e n t  and r e a c t s  w i t h  r educ ing  m a t e r i a l s  t o  
form t r i v a l e n t  chromium. Most C r  I I I . i n  t h e  a q u a t i c  environment 
is hydrolyzed and. p r e c i p i t a t e s  a s  chromium hydroxide .  S p r p t i o n  
t o  sed imen t s  and b i o a c c u m u l a t i o n  w i l l  remove much o f  t h e  remain- 
i n g  Cr 111 from s o l u t i o n .  C r  111-is adsorbed  o n l y  weakly t o  
i n o r g a n i c  m a t e r i a l s .  C r  I11 and C r  V I  a r e  r e a d i l y  i n t e r c o n v e r -  
t i b l e  i n  n a t u r e  depend ing  on  microenvi ronmenta l  c o n d i t i o n s  
such as pH, h a r d n e s s ,  and t h e  t y p e s  of o t h e r  compounds p r e s e n t .  
So l l i b l e  forms of chromium' accumula te  i f  ambient  c o n d i t i o n s  
f a v o i  Cr VI: C o n d i t i o n s  f a v o r a b l e  f o r  c o n v e r s i o n  t o  Cr 111 
l e a d  t o  p r e c i p i t a t i o n  and a d s o r p t i o n  of chromium i n  sed iments .  

I n  a i r ,  chromium is a s s o c i a t e d  a l m o s t  e n t i r e l y  w i th  p a r t i c u -  
l a t e  m a t t e r .  . S o u r c e s  of chromium i n  a i r  i n c l u d e  windblown 
s o i l  and p a r t i c u l a t e  e m i s s i o n s '  from i n d u s t r i a l  p r o c e s s e s .  
L i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  conce rn ing  t h e  r e l a t i v e  amounts 
o f  C r  111 and C r  V I  i n  v a r i o u s . a e r o s o l s .  R e l a t i v e l y  s m a l l  
p a r t i c l e s  can form s t a b l e  a e r o s o l s  and can  be t r a n s p o r t e d  many 
m i l e s  b e f o r e  s e t t l i n g  o u t .  

Cr I11 t e n d s  t o  be a d s o r b e d s t r o n g l y  o n t o  c l a y  p a r t i c l e s  
and o r g a n i c  p a r t i c u l a t e  m a t t e r , . b u t  can  be mob i l i zed  i f  i t  
i s  complexed w i t h  o r g a n i c  mo lecu le s .  C r  I11 p r e s e n t  i n  m i n e r a l s  
is mob i l i zed  t o  d i f f e r e n t  e x t e n t s  depending on t h e  w e a t h e r a b i l i t y  
and s o l - u b i l i t y  of t h e  m i n e r a l  i n  which i t  is c o n t a i n e d .  Hexa- 
v a l e n t  compounds a r e  n o t  s t r o n g l y  adsorbed  by s o i l  components 
and C r  V I  is mobi le  i n  groundwater .  C r  V I  is q u i c k l y  reduced 
t o  CB 111 i n  p o o r l y  d r a i n e d  s o i l s  having a  h igh  c o n t e n t  of 
o rgan ic .  m a t t e r .  C r  VI of n a t u r a l  o r i g i n  is r a r e l y  found i n  
s o i l s .  

H e a l t h  E f f e c t s  

The h e x a v a l e n t  form of chromium is of major t o x i c o l o g i c a l  
impor tance  i n  h i g h e r  o rgan i sms .  A v a r i e t y  of chromate  ( C r  V I )  
s a l t s  a r e  c a r c i n o g e n i c  i n  r a t s  and an e x c e s s  of  lung  cance r  
h a s  been obse rved  among wozkers i n  t h e  chromate-producing indus- 
t r y .  C r  Vf compounds can  c a u s e  DNA and chromsome damage i n  
a n i n a l s  and humans, and C r  ( V I )  t r i o x i d e  is t e r a t o g e n i c  i n  t h e  
hamster .  I n h a l a t i o n  o f  h e x a v a l e n t  chromium sal ts  c a u s e s  i r r i -  
t a t i o n  and i n f l a m m a t i o n  o f  t h e  n a s a l  mucosa, and u l c e r a t i o n  
and p e r f o r a t i o n  o f  t h e  n a s a l  septum. C r  V I  a l s o  produces  kidney 
damage i n  a n i m a l s  and humans. The l i v e r  is a l s o  s e n s i t i v e  
t o  t h e  t o x i c  e f f e c t s  c f  h e x a v a l e n t  C r ,  bu t  a p p a r e n t l y  l e s s  
so t h a n  t h e  k i d n e y s  o r  r e s p i r a t o r y  sys tem.  C r  111 is l e s s  
t o x i c  t han  C r  V I ;  i ts main e f f e c t  i n  humans is a f o m  of c a n t a c t  
d e r m a t i t i s  i n  s e n s i t i v e  i n d i v i d u a l s .  
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T o x i c i t y  t o  W i l d l i f e  and  D o m e s t i c  Animals  

Chromium i s  a n  e s s e n t i a l  n u t r i e n t  and is a c c u m u l a t e d  i n  
a  v a r i e t y  of a q u a t i c . a n d  m a r i n e  b i o t a ,  e s p e c i a l l y  b e n t h i c  organ-  
isms, t o  l e v e l s  much h i g h e r  t h a n  i n  a m b i e n t  w a t e r .  L e v e l s  
i n  b i o t a ,  however ,  u s u a l l y  a r e  lower  t h a n  l e v e l s  i n " t h e  sezi-  
ments .  P a s s a g e  of chromium t h r o u g h  t h e  f o o d  c h a i n  c a n  be demon- 
s t r a t e d .  The f o o d  c h a i n  a p p e a r s  t o  be a more e f f i c i e n t  pathway 
f o r  chromium u p t a k e  t h a n  d i r e c t  u p t a k e  f rom s e a w a t e r .  

. ' . ~ a t e r  h a r d n e s s ,  t e m p e r a t u r e ,  d i s s o l v e d  oxygen ,  s p e c i e s ,  
and *age of  t h e  t e s t  o r g a n i s m  a l l  modi fy  t h e  t o x i c  e f f e c t s  o f  
chromium on a q u a t i c  l i f e .  Cr  III a p p e a r s  to be more a c u t e l y  
t o x i c  t o  f i s h  t h a n  Cr  V I ;  t h e  r e v e r s e  is t r u e  i n  l o n g  t e r m  
c h r o n i c  e x p o s u r e  s t u d i e s .  

None of t h e  p l a n t s  n o r m a l l y  used  a s  food  o r  a n i m a l  f e e d  
a r e  chromium a c c u n u l a t o r s .  Chromium a b s o r b e d  by p l a n t s  t e n d s  
t o  remain  p r i m a r i l y  i n  t h e  r o o t s  and i s  p o o r l y  t r a n s l o c a t e d  
t o  t h e  l e a v e s .  T h e r e  is l i t t l e  t e n d e n c y  f o r . c h r o m i u m  t o  accumu- 
l a t e  a l o n g  f o o d  c h a i n s  i n  t h e  t r i v a l e n t  i n o r g a n i c  form.  O r g a n i c  
chromium compounds,  a b o u t  which  l i t t l e  is known, c a n  have  s i g n i f i -  
c a n t l y  d i f f e r e n t  b i o a c c u m u l a t i o n  t e n d e n c i e s .  L i t t l e  i n f o r m a t i o n  
c o n c e r n i n g  t h e  t o x i c  e f f e c t s  o f  chromium o n  mammalian w i l d l i f e  
and d o m e s t i c  a n i m a l  s p e c i e s  is a v a i l a b l e - .  

R e g u l a t i o n s  and S t a n d a r d s  

~ m b i e n t  Water  Q u a l i t y  C r i t e . r i a  (USEPA) : 

A a u a t i c  L i f e  ( P r o p o s e d  C r i t e r i a )  

F r e s h w a t e r  

Acu te  t o x i c i t y :  11 p g / l i t e r  
C h r o n i c  t o x i c i t y :  7 . 2  p g / l i t e r  

S a l t w a t e r  

Acu te  t o x i c i t y :  1 , 2 0 0  p g / l i t e r  
C h r o n i c  t o x i c i t y :  54  p g / l i t e r  

Human H e a l t h  

C r i t e r i o n :  50 p g / l i t e r  
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Aquat ic  L i f e  ( G o p o s e d  C r i t e r i a )  

F r e s h w a t e r  

Acute t o x i c i t y :  e  (O.8 lg[ ln  ( h a r d n e s s ) ]  +3 

C h r o n i c  t o x i c i t y :  e (0.819 [ I n  ( h a r d n e s s )  ] ) +O. 53.7) pg/ l i ter  .. - . 

The a v a i l a b l e  d a t a  a r e  n o t  adequa te  f o r  e s t a b l i s h i n g  
c r i t e r i a .  

Human H e a l t h  

C r i t e r i o n :  170 m g / l i t e r  

CAG U n i t  R i s k  f o r  i n p a l a t i o n  exposu re  t o  CX V I  (USEPA):  
4 1  (mg/kg/day)- 

N a t i o n a l  I n t e r i m  Pr imary  Dr ink ing  Water S t anda rd :  50 p g / l i t e r  

NIDSii Xecomended S t a n d a r d s  f o r  CR V I :  1 pg/m33carcinogenic  
. .  . 

,25 pg/m3 nonca rc inoqen ic  TW 
. . . . 50 pg/m . n o n c a r c i n o g e n i c  

(15-min s a m l l e )  

05-a  S t a n d a r d s : .  0.5-Ti a i r  s t a n d a r d s  have been s e t  f o r  s e v e r a l  
chrorriium compunds .  X o s t  r ecognized  o r  s u s p e c t e d  c a r c i n  - S g e n i c  chromium compounds have c e i l i n g  l i m i t s  of  100 pg/m . 

A C G I S  Thresho ld  L i m i t  Values:  S e v e r a l  ~hromium compxnds  have 
TWis r a n g i n g  from 0.05 t o  0.5 mg/m . Chromite  o r e  p roces -  
s i n g  (chromate)  , c e r t a i n  wate r  i n s o l u b l e  C r  V I  compounds 
and ch roma tes  o f  l e a d  and z i n c  a r e  r5cognized  o r  s u s p e c t e d  
human c a r c i n o g e n s  and have 0.05 mg/m TWAs. 
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A P P E N D I X  D- 
C)Ut \LIT i \ ' ~ IVE I'lT'I'EST P R O T O C O L S  

Thir i>ppcodix il,vcilir, rbc un\y a\\\nwilb\r t luali la\iur fi! 
test prulw111s ~ ~ ~ r w i \ > t l d d !  irjr c u ~ x ~ p l i a n c ~  wi th  pi l r i lgraldl  
1 ~ ~ 1 : I ~ i i l .  

1, lS0;\>lYI.  ACI:T.\TE PROTOCOL 

A. Odtrr I b r ~ r / ~ ~ , / d  rmvtot ,w.  

I . T h r w  llnw gl;lsrj;xrs w i t h  metal lid at^.^. hlnsonc>r nc l l  
jars, it,? rwl"irv~l. 

'!.Od.wfrve w;,t,.rt~ g .d i - . t i l l cd~~rspr in~u . ;k ler l i l l  apprur. 
imulv ly 2 i - C  rh:rll I,,: urrd l'ur the snluuons. 

:I. Thv i w i ~ r n y l  ; t r r tatv t l , \ r \ ~  t.tlro known a* isopentyl 
;ar-et;ltrn  at^ k wlutia,n 0, prep;rrrtl by  adding I cc u f  pure 
I,\,\ t ~ l . ~ ~ ~ t v ~ ~ l l i l l , l l r r  I~I.P ~ i t 1 ~ r 1 1 1  .1 i . l i t ~ . r j i t r an< l  r h i l k i ng  
f ~ ~ r : l O ~ ~ c ~ ~ n ~ l s . ' ~ l ~ ~ s s ~ ~ l u ~ i ~ n  shall be p r e p ! d  new ut leust 
*vckl>,. 

4,Thrarrrrnin,: t v s t d ~ a l l  bucundur~ed i n  nrvomsepnr3tc 
from th r  r w m  urrd fur ~ c l u i a l  i l t  testing. The two raums 
shnl l  be w r l l  ventilated but may not be connected to the 
same recirculi l t inr venti lation system. 

.3 The odor test ro lu t ion  is prepared in a second jar by 
placing .l ce of  the stock solution in to  500 ec o f  odor free 
water using n clean dropper or pipette. Shake far 30 
seconds and al low to r tnnd  fur two tathere minutcsso that 
the I A A  canccntrntion above the l iquid may reach equili- 
br ium. Thia solution may be usrd for only one day. 

6 .A  teetb lunk i r  preparedin n t h i r d  j a r b y  ndding500ceof 
odor free water. 

8.The fal lowing instruct ions shal l  be typed on a card and  
placedon the table i n  front o f  thutwatestjars(i.e. 1 nnd2l: 

"The p r p o s e  of this t r s l  i$ 14 rlctcrmxne i f  yo2 r a n  srr~el l  
banand o l la t  o l u u r a m c n t r a t i o o  'l'lletwol,~,llle,!n front 
o f  Y L U  ednta.n water  One  of  these lmulcr  also e w l n l n s  a - -  . 
smal l  amount o f  banana oil. Ue sure the covers  are on 
t,pbt.thcnsl,akr r n i h  battle for t w u s r ~ a m d r  ( In r r tew the 
IIA uf eurh battls. an. st  a t:me u n d  un i f l  a t  the t n r ~ t t z  af 
thcl,cttl.: Ir8Ji;scc l o  the teat ennJwtor  which bottle con. 
tains banana oil." 

9 T h e  mixtures used in the I A A o d o r  detection test shal l  be 
prepared i n  a n  srea oepnrote from where the test i s  p e r  
formed. inardrr to prevent olfactory fat iguein thesubject. 

LO. I f t h r  t rst  subject i s  unable tocorrectly ident i fy t he jn r  
cantuinine the odor tert solution, the I A A  QLFI 'n lay not 
be used. 

I t .  I f t h e  t e s l r u b j r ~ l e u r r e c l l ~  identif ies the jarcan la in iny  
the odor tesl sulution he m a y  proceed to respirator d e c .  
t ion and f i t  testing. 

B. Rerpiraror r r l re l ion .  

1. The test subject shal l  be allowed to select the mast eom. 
fortable respirator f rom a large array o f  varioussizes and 
manufacturers that includes at least threesizes ofelnolo. 
merie ha l f  loccpircrn and  uni ts of n t  least two manu. 
fucturers. 
2. Thc  prlecliau proccsa shal l  he conducted i n  u room 
separate froln the fit-led chixr!,kr to p r e ~ u n t ~  l i l l igur.  

Prior to the selection process. the t rst  subject sha l l  be 
shown huw to put on a respirator, how i t  should be pasili. 
oned on the face, how l o  p e l  ~ t r i l p  tensiun and how to 
nsseen n "comlurt;rble" respirator. A mi r ror  sha l lbe  avail. 
nblctuassisttl~csubiectinev~luutinl: the fit and por i t i o r i  
i ng  of the rwpir;ltur. Th i s  may not constitute his lo rmul  
t ra in ing an rrspirdlur usc, only a rcvisw. 

3 .Thr  test subject should unerotand t h o t h r i s b c i n g  asked 
l o  srlcct the re*pirntnr wh ich  pruvidcr thc most r u m l a r t u  
blc f i t  iu r  h i m  Each rcspiri l lor r e p r r s e n t ~  n dif lcrent size 
and shnpe and, i f  f i t  properly, w i l l  provide adequate 
prulrctiun. 

4 .  Thc  tcst subject hold* each fnccpieee u p  to hid face and 
clinl inotcs thosc which nre obviously not ~ i v i n g  3 romiur. 
tublr  fit. Nurnnnlly, sclcctiun w i l l  begin w i t h  a h n l f w o s k  
and if a f i t  cnnnut be found h r r r . t h r  subject w i l l  beaskrd  
11, ~u 118 lhc  i u l l  fncrpicrc rcs1~ir;~lorr. (A snrnll y r r ccn l l ge  
of user. wi l l  not  be ahlc to wear any h;df.mnsk.l 

5. The mure eomlort;ahlu fwcpiueur urc recorded: the most 
cumfortiltrlernusk is dunned undwortn a t  lrmsl f i v c rn inu lu  
to nlsu*s c ~ n ~ l u r t .  Assistuncr i n  nsaeraing con>furt can be 
Gi\.rn by  discussing the points in r6 below. I f  the tesl 
subject i s  nut lun l i l ia r  w i t h  using o portieulttr r r rp i rn lur.  
he shnl l  Ire directed t o d o n  the mask revere1 times and to 
adjust the straps each time. so that  he becomes adept a t  
s c t t i n ~  proper tension on the alrapa. 

6. A r s r r s m r n l  u lcomfar t  shnl l  include reviewing the 101. 
lurvinl: points w i t h  the test rubjrc l :  

Ch in  properly placed. 
Posit ioning 01 mn,k on nose. 
Strop tension. 
F i t  across nose bridgc. . Room lor  enfcty glasses. . 1)isrnner from nose to chin. 
Room to talk. . Tendency to slip. . Cheeks filled out. . Selfol>servolion in mirror. 
Adequate tme for asoersmenl. 

7.Tl1etestrubjeclshall c o n d u c t t h e e o n ~ n t i o n o l  negolive 
and  positivr-prrsrurefitehcckr (e.g.sceANSlZ811.2~1980). 
Before conducting the negative- or positive-pressure 
cheeks. the subject shall be told to "seal" h i s  mask b y  
rap id ly  mov ing the head side.ta-side and up and  down. 
taking a few deep breaths. 

& T h e  tert  subject is  now ready far fit testing. 

9 Al ler  parslog t l ~ e f t t t c r t . t h e t o s t a ~ l ~ j c c t s h a ( I  bequerti. 
o n d  nGatn rrg:.rdtnC the comfort o f  lhe rr,plrcslor. I f  i t  
ha, become uni.,rtlf,rtol,tc. another moJel of re*viralor 
shal l  be tried. 

I 0  l ' l ~ ~ ~ r u ~ , l ~ y r e  shill1 begiven thcpppur tun i ly  toar lecl  s 
dl l fcrv j . t  f * rvp :cc~ und he rr testcJ 11 dur ing the f i r i t  two 
wer ls  of o w t h s ~ o b  the choseo~ facepwcr bscomrs 
unacceptably un&nlor lable.  

C. f i g  lest, 

I . T h r  f i t  test chamber r h n l l  be substant ia l ly  s imi lar  to a 
clear35 ! ~ ~ l l ~ n  drum l i n e r ~ u r ~ e n d e d  inverted oyera  2 foot 
diamrter frame, so that the top of chamber I3 about 6 
inches above the test head.Th. inside l op  center 
o f  the chamber shal l  have n smal l  hook nttnched. 

2. Ench respirator usrd  fur the f i t t ing  and  ti1 testing ahol l  
be equipprd w i th  orl:anic vuporeartridgcs or offer prolee. 
l i on  against o r p n i c  vnporr. l 'heearlr idgc~ ur m u r k s ~ h o l l  
be chnngcd at least weekly. .. . 

3. After relectinu.donning, and properly adju*t ingarespi-  
rotor himsell. the tcs t rub j rc tshu l l  wror i t  t o t h c l i t  testing 
room.This room shal l  be separate from the roam used far 
odor threshold serceninr and  rcqr i rotor selection. and 
r h * l l  be w r l l  v r n l ~ l ~ l c J .  ar  by an rxhnust  fan or l o b  hook. 
Lo prevent grncrol  mum eunl*minal!on. 

4. A copy n f  tho fol lowing tcst crercise=.snd roinbow (or 
equally r l fcet ivr lpnsrageshul l  be ta l xd  to t h c i n s i d e d t h c  
test ehiunlrer: 

T*w L'xrrri.~rr 
1. Normol  brmlh inc .  

ii.Dwp hrrathinc. neeerlninbreathrnr'drepnndrepulor. 
iii. Turn inchcod from ~ i d r . l a 4 l c .  Deccrtoin movemrnt ia  
eomplcte. A l r r t  tho tcsl subjuct not  to bump the respirator 
on ihc  shorulderu. l l a v v  tlnc teat aubicct inhn lc  when h i s  
head is a t  either side. 

iv. N ~ d d j n p  h m d  up-ond.dorrn. Be certain motions are 
eumplute and m;~denlutut cvrry ~ r e u n d .  Alert  the test u u b  
j rc t  ncnt lhump thc r rsp imtor  on the chest. H o v e  Lhe tcsl  
sulnjcct inhale when his h r s d  is in the ful ly up parit ion. 

v. T o l k i , ~ ~ .  Ta lk  ;~ luud i tnd r l nw ly  forseveral minulea.Thc 
f d l t w i n g  pnrngrdph i rcn l lud  the Rainbow Pasrow.  R e d  
i n g  i t  wi l l  result i n  n wide r n n u r u f  facial moven~mts .  and 
thus b r u s e i u l t ~ ~ s n t i r f y  thisrrquirrmrnt.Altrrnutivepua~ 
m t e a  u,hieh serve the aama purpose miry also be used. 
Hoin bow Pasmge.  -. 
v i .  Normo l  b r ~ o l h i n g .  
5.Each test subject shal l  wearh is  respirator for n i l cas t  10 
minutes before start ing the l i t  tent. 
6.  Upon entcringtheten!chember. the tes tsub jyc l rha l l  be 
~ i v e n a 6 i n c h  by  5 inch pieceofpaper towelarather porous 
absorbent single p l y  ma le r i d ,  folded in h a l f  and wetted 
w i th  three-quarters ofone cco f  pure IAA .The  test subject 
aha l l  hang  the wet towel an the hook at the top of tWr 
chamber. . 
7. A l low two minutes for the 1.4.4 test concentration to be 
reached before atarting the fit~testercreises.This would be 
an apprapr iatet imetotalk w i t h  thctestrubject.toexplain 
the fit-test. the importance of h is cooperation, the purpose 
for the head exercise.. or to demonstrate romc of the 
exercises. 

8. Each exercise described in No. 4 above shal l  b e  per. 
formed for at least one minute. 

9 I f  at any l lme  d u r ~ n g  the tcsl. the subject dctecu the 
bonona I ~ k ~ o r l a r o f l A A ,  hcsha l lqu tck ly  exat f romthetest  
chomberand leave the t r r t  srea tosvond olfactory latiyuc. 

1 0 .  Upon returning to the selection roam. thesubject shal l  
remove the respirator, repeat the odor sensi t iv i ty test. 
select and put on  another respirator. return to the teat 
chamber, etc.'Chr process continuer un t i l  s r e ~ p t m l o r  that  
f i ls well has been found. Should theodorsena i t~wty  tent be 
la i led, thr  obLirct doall wai t  about5minutes before retest. 
i ns .  Odor rens i l ~v t l y  w i l l  usually have returned b y  th is 
t ime.  

I t .  I f  s person cannot be f i t ted w i t h  the selection ofhal f .  
mark  rcrpirolora, include fu l l  faeepircc models in the 
selection process. When a respirntor i s  found that passes 
tl~etrst,i14efficiencyshnll bedemonstrated farthesubject 
by  hav ing h i m  breokthefaceseol and  t a t  eab rea th  before 
exi t ing the ch?mbrr. . 



Rainbow P a s s a g e  

When t h e  s u n l i g h t  s t r lkes  ra indrops  in  t h e  air, t hey  a c t  like a prlsm 

a n d  form a  ralnbow. The  ra fnbow is a  division of white llght into 

many beautiful colors.  These  t ake  t h e . s h a p e  of a  long round arch,  

with i ts  p a t h  high above ,  a n d  i ts  two  e n d s  appa ren t ly  beyond  t h e  

horizon. The re  Is,  a cco rd ing  to  legend,  a  boillng po t  of gold a t  one 

end.  People look, b u t  no  o n e  ever  f l nds  it. When a  man looks for 

something beyond  r each ,  h i s  f r lends  s a y  h e  Is looking for t h e  pot of 

gold a t  t h e  e n d  of t h e  ralnbow. 
.. . 
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352/21 
HEALTH AND SAFETY ORIENTATION TEST 

Name : 

Date: 

P r o j e c t  S i t e :  

T r u e  or  F a l s e  

T h e  s u p p o r t  z o n e  d e f i n e s  t h e  a r e a  w h e r e  h a z a r d o u s  
w o r k i n g  c o n d i t i o n s  may e x i s t .  

I n  c a s e  o f  a  m e d i c a l  e m e r g e n c y ,  I s h o u l d  c o n s u l t  a 
p h o n e  book f o r  t h e  n e a r e s t  h o s p i t a l .  

I am r e q u i r e d  t o  c a r r y  o u t  a l l  t h e  p r o v i s i o n s  
d e s c r i b e d  i n  t h e  H e a l t h  and  S a f e t y  P l a n .  

Long  s i d e b u r n s  and  b e a r d s  m u s t  b e  removed i n  o r d e r  
t o  a s s u r e  p r o p e r  f i t  o f  t h e  r e s p i r a t o r y  p r o t e c t i o n  
d e v i c e .  

Normal  body t e m p e r a t u r e  and  e x c e s s i v e  p e r s p i r a t i o n  
c a n  b e  symptoms o f  h e a t  s t r o k e .  

T h e  H e a l t h  a n d  S a f e t y  P l a n  d i s t r i b u t e d  a t  t h e  
o r i e n t a t i o n  m e e t i n g  s h o u l d  b e  d i s c a r d e d  t o  a v o i d  
t h e  a c c u m u l a t i o n  o f  u n n e c e s s a r y  i n f o r m a t i o n .  

T h e  S i t e  S a f e t y  and  H e a l t h  O f E i c e r  is r e s p o n s i b l e  
f o r  t h e  p e r i o d i c  e v a l u a t i o n  o f  a i r  c o n t a m i n a n t s  i n  
t h e  b r e a t h i n g  z o n e .  

A l t h o u g h  a  work s i t e  may b e  c o n t a m i n a t e d ,  c h e m i c a l s  
d i s p o s e d  i n t o  t h e  g r o u n d  a r e  r e n d e r e d  h a r m l e s s  and  
p o s e  no  p e r s o n a l  r i s k .  

Smoking ,  d r i n k i n g ,  a n d  e a t i n g  a r e  a l l o w e d  a t  
d e s i g n a t e d  a r e a s  o n l y .  

1 0 .  S h o u l d  I f e e l  d r o w s y  o r  f a t i g u e d  a t  work ,  I w i l l  - 
t e l l  no  o n e  so a s  n o t  t o  a p p e a r  f o o l i s h .  

11. S a f e t y  e q u i p m e n t  o t h e r  t h a n  c o v e r a l l s ,  s t e e l - t o e d  - 
b o o t s ,  a n d  a  h a r d  h a t  a r e  n o t  r e q u i r e d  when w o r k i n g  
u n d e r  L e v e l  D c o n d i t i o n s .  

1 2 .  W h i l e  w o r k i n g  i n  h o t  w e a t h e r ,  i o n  r e p l e n i s h i n g  - 
f l u i d s  a r e  b e t t e r  t h a n  c a r b o n a t e d  l i q u i d s  o r  w a t e r .  
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1 3 .  B e f o r e  d r i l l i n g ,  a l l  u n d e r g r o u n d  u t i l i t i e s  s h o u l d  
be i d e n t i f i e d .  

.. . 
1 4 .  T h e  d e c o n t a m i n a t i o n  p r o c e s s  may d i f f e r  d e p e n d i n g  

upon  t h e  d e s i g n a t e d  l e v e l  o f  p r o t e c t i o n .  

1 5 .  L e v e l  A p r o t e c t i o n  p r o v i d e s  t h e  l o w e s t  l e v e l  o f  
p e r s o n n e l  p r o t e c t i o n .  

1 6 .  W o r k e r s  a r e  n o t  a l l o w e d  t o  r e q u e s t  t h e  r e su l t s  o f  
t h e  p e r i o d i c  a i r  s a m p l i n g  a n a l y s e s  f r o m  t h e  S i t e  
S a f e t y  a n d  H e a l t h  O f f i c e r .  

1 7 .  S h o u l d  h a z a r d o u s  c o n d i t i o n s  e x i s t  t h a t  w e r e  n o t  
d i s c u s s e d  i n  t h e  H e a l t h  a n d  S a f e t y  P l a n  o r  
a c k n o w l e d g e d  by t h e  S i t e  H e a l t h  a n d  S a f e t y  O E E i c e r ,  
I s h o u l d  f i l l  o u t  a  c o m p l a i n t  f o r m .  

1 8 .  C a n i s t e r - e q u i p p e d  r e s p i r a t o r s  g e n e r a l l y  h a v e  a  
l o n g e r  " b r e a k  t h r o u g h  t i m e "  t h a n  c a r t r i d g e s .  

1 9 .  I am a l l o w e d  t o  wear a n y  a d d i t i o n a l  p r o t e c t i v e  
e q u i p m e n t  a b o v e  t h e  r e q u i r e d  p r o t e c t i o n  l e v e l  t h a t  
I f e e l  n e c e s s a r y  t o  p r o t e c t  my h e a l t h .  

20 .  S l i g h t l y  s o i l e d  p r o t e c t i v e  s u i t s ,  g l o v e s ,  and  b o o t s  
s h o u l d  be t a k e n  home a n d  d i s t r i b u t e d  among my 
f r i e n d s  a n d  c l o s e  r e l a t i v e s .  

21 .  D u r i n g  t h e  d e c o n t a m i n a t i o n  p r o c e s s ,  a l l  r i n s e  w a t e r  
s h o u l d  b e  c o l l e c t e d  w i t h i n  a p p r o p r i a t e  c o n t a i n e r s .  

22 .  S h o u l d  a  h e a l t h  r i s k  n o t  p r e v i o u s l y  c o n s i d e r e d  i n  
t h e  H e a l t h  a n d  S a f e t y  P l a n  b e  e n c o u n t e r e d ,  w o r k e r s  
s h o u l d  i m m e d i a t e l y  n o t i f y  t h e  S i t e  H e a l t h  and 
S a f e t y  O f f i c e r .  

2 3 .  P r o p e r  d i s t a n c e s  b e t w e e n  h i g h  t e n s i o n  w i r e s  and t h e  
d r i l l i n g  tower a r e  e s s e n t i a l  t o  a v o i d  p o s s i b l e  
s h o c k  and  d e a t h .  

2 4 .  C l e a n i n g  t h e  f a c e  p i e c e  o f  my r e s p i r a t o r  is 
u n n e c e s s a r y  s i n c e  i t  w i l l  p r o b a b l y  g e t  d i r t y  t h e  
n e x t  t i m e  i t  is  u s e d .  

2 5 .  A s k i n  r a s h  o r  i r r i t a t i o n  d e t e c t e d  d u r i n g  o r  a f t e r  
w o r k  s h o u l d  b e  r e p o r t e d  i m m e d i a t e l y  t o  t h e  S i t e  
H e a l t h  and  S a f e t y  Of E i c e r .  

26 .  A s h o w e r  a f t e r  w o r k  e a c h  d a y  i s  h e l p f u l  i n  p r e -  
v e n t i n g  p r o l o n g e d  s k i n  c o n t a c t  w i t h  c h e m i c a l  
c o n t a m i n a n t s .  

GERAGHTY & MILLER, INC. 



27 .  T h e  e m e r g e n c y  t e l e p h o n e  n u m b e r s  a n d  map t o  t h e  
h o s p i t a l  s h o u l d  b e  k e p t  s a f e l y  a w a y  i n  my h o t e l  
room t o  a v o i d  b e i n g  l o s t .  

28 .  S k i n  a b s o r p t i o n  a n d  i n h a l a t i o n  a re  t h e  most common 
r o u t e s  o f  e x p o s u r e  t o  c h e m i c a l  h a z a r d s .  

2 9 .  An e x p l o s i o n  meter w i l l  s o u n d  a l a r m  when e x p o s e d  t o  
a  g a s e o u s  m i x t u r e  c a p a b l e  o f  e x p l o s i o n .  

30 .  W h i t e  p a p e r  Tyvek s u i t s  a r e  c h e m i c a l l y  r e s i s t a n t  
a n d  w i l l  i n h i b i t  s k i n  c o n t a c t .  

3 1 .  H e a r i n g  p r o t e c t i o n  s h o u l d  b e  u s e d  when n o i s e  l e v e l s  
e x c e e d  8 5  d e c i b e l s .  

3 2 .  W o r k e r s  m u s t  wash h a n d s  p r i o r  t o  l e a v i n g  t h e  w o r k  
s i t e  t o  a v o i d  t h e  p o s s i b l e  i n g e s t i o n  o f  c h e m i c a l  
c o n t a m i n a n t s .  

33 .  D u s t ,  a n n o y i n g  g a s e s ,  o r  u n u s u a l  l i q u i d s  i n  t h e  
e x c l u s i o n  z o n e  s h o u l d  b e  i g n o r e d  i f  n o t  p r e v i o u s l y  
d e s c r i b e d  i n  t h e  H e a l t h  a n d  S a f e t y  P l a n .  

3 4 .  S t e e l - t o e d  l e a t h e r  b o o t s  a r e  p r e f e r r e d  when w o r k i n g  
i n  a  c h e m i c a l l y  h a z a r d o u s  a r e a  s i n c e  t h e y  a r e  o f t e n  
m o r e  c o m f o r t a b l e .  

.. . 
3 5 .  S h o u l d  I o r  o n e  o f  my a s s o c i a t e s  e x p e r i e n c e  a n  

a c c i d e n t  o f  a n y  m a g n i t u d e ,  a n  a c c i d e n t  r e p o r t  
s h o u l d  b e  f i l l e d  o u t  i m m e d i a t e l y .  

3 6 .  R e s p i r a t o r y  p r o t e c t i o n  d e v i c e s  w i t h  g a s  c a n i s t e r s  
o r  c a r t r i d g e s  s u p p l y  s u f f i c i e n t  o x y g e n  f o r  a  n o r m a l  
man t o  b r e a t h e  4 t o  6 m i n u t e s .  

37 .  Wind d i r e c t i o n  is  n o t  c o n s i d e r e d  when s e t t i n g  up a  
h a z a r d o u s  w a s t e  d r i l l i n g  o p e r a t i o n .  

38.  U n d e r  L e v e l  C p r o t e c t i o n ,  c o m p l e t e  r e m o v a l  o f  t h e  
r e s p i r a t o r  is r e q u i r e d  when e n t e r i n g  t h e  e x c l u s i o n  
z o n e .  

3 9 .  Once a  l e v e l  o f  p e r s o n a l  p r o t e c t i o n  h a s  h e e n  
e s t a b l i s h e d ,  i t  c a n n o t  c h a n g e .  

4 0 . V i s i t o r s  t o  t h e  s i t e  m u s t  comply  w i t h  a l l  
p r o v i s i o n s  o f  t h e  H e a l t h  and  S a f e t y  P l a n .  
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Certificate of Achievement 

I ~ NATIONAL WATER WELL ASSOCIATION 
I recognizes 
I 

I 

I 
I 

I 
for completion of all course requirements 

Safety at Hazardous Materials Sites: A Hands-on Safety Workshop 
Parts I G II (40 Hrs. of Classrootn G 90 Hrs. Hands-on Training) 

(Date of Coarse) 



HTY 
R, INC. 

azrnd-Wafer Consulfants 



Miami-Dade ~ornmunity~ollege 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
INWSTIUIL FIRE AND SPILL BRIGADE I (40  CbXK KURS) 

29 CFR 1910.120 
as prescribed by the  Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

DWAYNE CRIPPEN 

this 2 day of DECEMBER 1987 

// North Campus Vice ~residez7- 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For s&isfactorily completing 
INWSTRIAL FIRE AND SPILL BRIGADE I (40 MCK RXRS) 

29 CF'R 1910.120 
as   re scribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 
LEE  PEARSON 

this 2 day of DECEMBER 1987 

President 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
INCUSTRTAL FIFE AND SPILL BRIGADE I (40 CUXX HOURS) 

29 (3FR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: - 

ED MOLLER 

this 2 day of DECEMBER 1987 

President 



Miami-Dade Cornmunit y College 
MIAMI. FLORIDA U.S.A. 

For satisfactorily completing 
SNWSTRIRZ. FIRE AND SPlLL BRIGADE I (40 CUXK HXIRS) 

29 CE'R 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

CHARLES MAGISTRO 

this 2 day of DECEMBER 1987 

President 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
INNSTRIAL FIRE AM) SPILL BRIGADE I (40  MCK WRS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

DAN LESTER 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
lNUS1'RIAL F P E  AND SPDL BRIGADE I (40 CUXK I%)IJRS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 
ISMAEC PAGAN 



Miami-Dade Community College 
MIAMI. FLORIDA U.S.A. 

For satisfactorily completing 
J N W m  FIRE AM) SPLLL BRIGADE I (40 CLM( HOURS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

MARK J A l l E S  



Miami-Dade Community College 
MIAMI. FLORIDA U.S.A. 

For satisfactorily completing 
I M X I m  FIRE AND SPILL BRIGADE I (40 CKCK IKWRS) 

29 CFR 1910.120 
as  prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miarni-Dade Community College, this certificate is bestowed upon: 
KEVIN IZZI 

this 2 day of DECEMBER 1987 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorilv com~letina 
 RIAL FIRE AND S P ~  BRIGADE 'I (~O~CLCCK HOURS) 

29 CE'R 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 
FRE.9 OTTINGER 



Miami- Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
I M X I m  FIFE AM) SPILL BRIGADE I (40 CUXK HXTRS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 
ROOSEVELT PETERSON 

this 2 day of DECEMBER 1987 .. . 

North Campus Vice President President 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For s&factorily completing 
lN3JSTFUAL FIRE AND SPILL BRIGADE I (40 (IUXX HOURS) 

29 CF'R 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

GLEN F A I R  

this 2 day of DECEMBER 1987 

North Campus Vlce President Pres~dent 



Miami-Dade Community College 
MIAMI. FLORIDA U.S.A. 

For satisfactorily completing 
lMXTSTRIAL FIRE AND SPItL BRIGADE I (40 aOCK MWRS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Acaden~y of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 
RICHARD HEWITT 

this 2 day of DECEMBER 1987 r--%mrm&L_l 

North Campus Vice President President 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
INXI- FIRE AIJD SPILL BRIGADE 1 (40  UKK MXIRS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

RICHARD UTTER 
this 2 day of DECEMBER 1987 . . 

North Campus Vice President President 



Miami-Dade Community College 
MIAMI, FLORIDA U.S.A. 

For satisfactorily completing 
WsrrrW, FIRE AND SPILC BRIGADE 1 (40 CllXX WUFS) 

29 CFR 1910.120 
as prescribed by the Southeast Florida Academy of Fire Science 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

KENNY C R I P P E N  

this 2 day of DECEMBER 1987 

,fGx4 
North Campus V ~ c e  Pres~dent Pres~dent 

I 



Miami-Dade Community College 
MIAMI,  FLORIDA U.S.A. 

For satisfactorily completing 
IM)USIF.IAI FIRE AM) SPILL BNG9DE I (40 CLCCK HOURS) 

29 CER l9lO.l2O 
as prescribed b\l 1ne Southeast Florida Academy of Fire Scienre 

at the North Campus of Miami-Dade Community College, this certificate is bestowed upon: 

B I F F  WATTS 
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SAFETY AND HEALTH COMPLAINT FORM 

)ATE : 

SITE: 

COMPLAINTANT 

COMPANY AFFILIATION 

SITE SAFETY AND HEALTH OFFICER 

PLEASE CHECK APPROPRIATE AREAS OF CONCERN 

o NATURE OF COMPLAINT: 

WORK AREAS 
"RIGHT-TO-KNOW" 
PERSONAL PROTECTION 
LEVEL 

SAFETY EQUIPMENT 
EXPOSURE MONITORING 
HEAT STRESS 
HOUSEKEEPING 
NOISE 
SAFETY PRECAUTIONS 
DECONTAMINATION 

SANITATION 
PERSONAL HYGIENE 
EMERGENCY PROCEDURES 
WASTE DISPOSAL 
RECORDKEEPING 
RESPIRATOR PROTECTION 
WORKER TRAINING 
PROTECTIVE CLOTHING 
OTHER 

SIGNATURE 
DATE 

GERAGHTY B MLLER, INC. 
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PHYSICAL EXAMINATION PARAMETERS 
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APPENDIX G 

The f o l l o w i n g  p h y s i c a l  r e q u i r e m e n t s  have been  e v a l u a t e d  
by a q u a l i f i e d  o c c u p a t i o n a l  h e a l t h  p h y s i c i a n  on a l l  Geraghty  
& ~ i l l e r ,  I n c . ,  p e r s o n n e l  a s s o c i a t e d  w i t h  t h e  i n v e s t i g a t i o n  
t o  a s s u r e .  t h a t  t h e y  a r e  c e r t i f i e d  t o  pe r fo rm work. 

~ o r n p i l a t i o n  o f  a  c o m p l e t e  o c c u p a t i o n a l  h e a l t h  
, h i s  t o r y .  

C o m p i l a t i o n  Of a  c o m p l e t e  f a m i l y  h e a l t h  h i s t o r y .  

~ l o o d  a n a l y s i s  (SHAC-25) 

Ur ine  a n a l y s i s  

PCB l e v e l  i n  t h e  b l o o d .  

C h e s t  X-ray ( f r o n t  o n l y )  

H e a r i n g  e x a m i n a t i o n  

S i g h t  e x a m i n a t i o n  

Pulmonary f u n c t i o n  e x a m i n a t i o n  

10. E l e c t r o c a r d i o g r a m  e x ~ i i n a t i o n  

11. Comple te  p h y s i c a l  e x z r r i n a t i o n  

GERAGHTY 6+ MILLER. IXC. 
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RESPIRATORY PROTECTION PLAN 
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R E S P I R A T O R Y  PROTECTION PLAN 

P r e p a r e d  by  

GEW.GZ.GiiTV & i".ILLER, I N C . .  
G r o u n d - W a t e r  C o n s u l t a n t s  

1 4 3 1 0  N o r c h  Gale Mabry Highway, S u i t e  2 0 0  
T a n p a ,  F l o r i d a  3 3 6 1 8  



TABLE OF CONTENTS 

I n t r o d u c t i o n  ........................................ 
........... R e s p i r a t o r y  P r o t e c t i o n  P r a c t i c e s . . . . . . . . .  

................................ R e s p i r a t o r  S e l e c t i o n  

..................... R e s p i r a t o r  C l e a n i n g  and S t o r a g e  

................... ~ u a l i f i c a t i o n s  For  R e s p i r a t o r  Use 

............................ S e l e c t i o n  O f  R e s p i r a t o r s  

................. R e s p i r a t o r  T r a i n i n g  and F i t  T e s t i n g  

i 

GERAGHTY 8 MILLER. IYC. 

PAGE 

1 

1 



RESPIRATORY PROTECTION PLAN 

I n t r o d u c t i o n  

A r e s p i r a t o r y  p r o t e c t i o n  p l a n  h a s  b e e n  w r i t t e n  i n  

c o m p l i a n c e  w i t h  t h e  . O c c u p a t i o n  S a f e t y  and  H e a l t h  

~ d m i n i s t r a t i o n  r e q u i r e m e n t s  a s  d e s c r i b e d  i n  29CFR S e c t i o n  

1 9 1 0 . 1 3 4 .  

R e s ~ i r a t o r y  P r o t e c t i o n  P r a c t i c e s  

i t  i s  t h e  p o l i c y  o f  G e r a g h t y  a n d  M i l l e r ,  I n c .  t o  p r o v i d e  

r e s p i r z t o r y  p r o t e c t i o n  t o  a l l  e m p l o y e e s  t o  a v c i d  t h e  

b r e a t h i n g  o f  a i r  c o n t a m i n a t e d  w i t h  d u s t s ,  f o g s ,  f ~ ~ e s ,  m i s t s ,  

g a s e s ,  s m o k e s ,  s p r a y s  o r  v a p o r s .  T h i s  s h a l l  b e  a c c o m ~ l i s h e d  

t h r o u g h  t h e  u s e  o f  r e s p i r a t o r y  p r o t e c t i o n ,  where  a p p r o p r i a t e ,  

a t  z l l  m o n i t o r  w e l l  d r i l l i n g  a n d  s o i l  a n d  c r o ~ n d - w a c e r  

s m p l i n g  . 

X e s p i r a t o r s ,  d e s c r i b e d  i n  t h e  S a f e t y  and  a  p l a n ,  

s h a l l  b e  s u p p l i e d  t o  a l l  e m p l o y e e s  o f  G s r a g h t y  and  ; . l i l l e r ,  

I n c .  S u b - c o n t r a c t o r s  o f  G s r a g h t y  a n d  K i l l e r ,  I n c .  s h a l l  

s u p p l y  t h e i r  own e m p l o y e e s  w i t h  t h e  a p p r o p r i a t e  r e s a i r a t o r y  

p r o t e c t i o n  a s  d e s c r i b e d  i n  t h e  s i t e  S a f e t y  a n d  H e a l t h  p l a n .  

Dur ing  t h e  s i t e  S a E e t y  and  a e a l t h  T r a i n i n g  P r o g r a n ,  a l l  s t a f f  

a n d  p e r s o n n e l  a s s o c i a t e d  w i t h  t h e  s u b s u r f a c e  i n v e s k i c a t i o n  

s h a l l  a t t e n d  i n  o r d e r  t o  u n d e r s t a n d  t h e  s p e c i f i c  c o n d i t i o n s  

and  p r a c t i c e s  o f  t h e  s i t e  i n v e s t i g a t i o n .  The t r a i n i n g  c o u r s e  

s h a l l  i n c l u d e  a  r e s p i r a t o r  f i t  t e s t  i n  a c c o r d a n c s  w i t h  t h e  

O c c u p a t i o n a l  E:cposure G u i d e ,  A p p e n d i x  D ,  u s i n g  t h e  

GERAGHTY 3 MILLER. INC. 
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q u a l i t a t i v e  F i t  T e s t  p r o t o c o l  w i t h  i soamyl  a c e t a t e  ampules 

(Appendix A )  . 
I n  a d d i t i o n ,  c o u r s e  a t t e n d e e s  s h a l l  b e  in formed a s  t o :  

0 R e s p i r a t o r  l i m i t a t i o n s ,  

o  Leak d e t e c t i o n ,  

o C a n i s t e r / c a r t r i d g e  removal  f r e q u e n c i e s ,  

o  A p p r o p r i a t e  r e s p i r a t o r  removal  a r e a s ,  

o  P r o p e r  c l e a n i n g  p r o c e d u r e s ,  

o  U s e s  o f  v a r i o u s  t y p e s  o f  r e s p i r a t o r s :  h a l f - f a c e ,  
f u l l - f a c e .  

R e s o i r a t o r  S e l e c t i o n  

Z e s p i r a t o r s  s e l e c t e d  f o r  "Leve l  C" p r o t e c t i o n  s h a l l  be 

s e l e c t e d  f o l l o w i n g  a n  e v a l u a t i o n  of  t h e  s i t s  w i t h  

a i r - m c n i t c r i n g  e q u i p m e n t ,  +na r ev i ew o f  t h e  s i t e  

c o n t ~ n i n a t i o n  h i s t o r y  and c l i m z t i c  c o n d i t i o n s .  The s e l e c ~ i o n  

o f  c a r t r i d g e s  and  c a n i s t e r s  accompanying t h e  r e s p i r a t o r  s h a l l  

b e  b z s e i  upon t h e  p r e s e n c e  of  g a s e s  o r  a i r b o r n e  m a t o r i a 1 s  

t h a t  nay  be d e t e c t e d  o r  p o t e n t i a l l y  r e l e a s e d  from t h e  s i t e  

d u r i n g  a l l  a s p e c t s  o f  t h e  i n v e s t i g a t i o n  ( T z b l e  1 ) .  

~ e s ~ i r a t o r  C l e a n i n a  and S t o r a c e  

;v'hsn i n  u s e ,  a l l  r e s p i r a t o r s  s h a l l  be  c l e a n e d  s r i o r  t o  

e a c h  ,working day  and  v i s u a l l y  i n s p e c t e d  by e a c h  worker  af:er 

b reak  p e r i o d s .  Dur ing  c a n i s t e r / c a r t r i d g e  c h a n g e s ,  t h e  r u b b e r  

f a c e  p i e c e  s h o u l d  b e  v i s u a l l y  i n s p e c t e d  t o  d e t e c t  and reDove 

d i r t  and d u s t  t h a t  may have  accumula ted  when i n  c o n t a c t  x i t h  
2 
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PERSONAL PROTECTIVE EQUIPMENT 
'GERAGHTY 8 MILLER, INC. 

OCCUPATIONAL EXPOSURE GUIDE 
- 

TABLE 1-1 - - 

Atmospheric contaminants to be protected 
against  . .~~ ~ Colors assigned* 

.......................... Acid gases .-. ............. 
............................ Hydrocyanic acid gas  

....................................... Chlorine gas 

.................................... Organic vapors 
....................................... Ammonia 53s 

................... Acid gases and ammonia g a s  

................................. Carbon monoxide 
................. Acid gases and organic vapors 

Hydrocyanic acid gas  a n d  chloropicrin 
vapor 
Acid gases, organic vapors,  and  ammonia 

White. 
White with %-inch green stripe completely 
around the canister near  the  bottom. 
White with IYz-inch yellow stripe completeiy 
around the canister near the bottom. 
Black. 
Green. 
Green with '/:-inch white stripe compleiely 
around the canister near the bottom. 
Blue. 
Yellow. 
Yellow with '/:-inch blue str ipe completely 
around the canister near the  bottom. 
Brown. 

gases 
Radioaciive materials, excepting tritium and Purple(h1agenta). 
noble gases. 
Part iculates (dusts ,  fumes ,  mists ,  fog:, or Canis ter  color for con taminan t ,  a s  desig- 
smokes) in combina t ion  wi th  a n y  or the  nated above, with '/?-inch gray stripe corn- 
above gases or vapors. pletely around the canister near  the top. 
All of the above atmospheric contaminants Red wi th  %-inch g r a y  s t r i p e  completely 

around the canister near the top. 

-Gray no;  bs assi<ned as the  main  coior :or o c a n i s ~ e r  designed to remove acids or vapors. 

NOTE: Oranre  be used :IS a compicLe body. o r  stripe coiur  to  represent p m e s  nor i n c i u d d  in :his : ~ b i e .  The cser 
,viii ;.eed tu reier to  he canister label La deiermine the degre? uf protectiur. the canism: will n ih rd .  
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t h e  f a c e  o r  hands .  Wash/ r inse  s t a t i o n s  used d u r i n g  decontam- 

i n a t i o n  may p r o v i d e  a  s o u r c e  f o r  c l e a n i n g  m a t e r i a l s  f o r  t h i s  

p u r p o s e .  I t  i s  recommended t h a t  r e s p i r a t o r s  be a s s i g n e d  t o  

i n d i v i d u a l s  r a t h e r  t h a n  a r b i t r a r i l y  passed  among employees 

d u r i n g  t h e  c o u r s e  o f  a  p r o j e c t  o r  between a s s i g n m e n t s .  A 1 1  

r e s p i r a t o r s  s h a l l  be  r e t u r n e d  t o  a  c l e a n  s t o r a g e  a r e a  a t  t h e  

e n d  o f  e a c h  woric d a y  a n d  i n  a  c o o l  s t o r a g e  room d u r i n g  

pro longed  s t o r a g e .  

A f t e r  i n s p e c t i o n ,  c l e a n i n g ,  and n e c e s s a r y  r e ? a i r ,  

r e s p i r a t o r s  s h a l l .  be s t o r e d  t o  p r o t e c t  a g a i n s t  d u s t ,  

s u n l i g h t ,  h e a t ,  e x t r e m e  c o l d ,  e x c e s s i v e  m o i s t u r e ,  o r  dtmacing 

c h e m i c a l s . .  R e s p i r a t o r s  p l a c e d  a t  s t a t i o n s  and work z r e a s  f o r  

emergency  u s e  s h o u l d  be q u i c k l y  a c c e s s i b l e  a t  a l l  t i n e s  end 

s h o u l d  be s t o r e d  i n  c a n v a s  bags p r o v i d e d  f o r  t h i s  p u r g o s e .  

~ e s g i r a t ~ r s  s h o u l d  n o t  be  s t o r e d  i n  l o c k e r s  o r  t o o l  boxes 

u n l e s s  the:/ a r e  i n  c z r r y i n g  c a s e s  o r  c z r t o n s .  

s e s p i r a t o r s  s h o u l d  be  packed o r  s t o r e d  s o  t h a t  t h e  f a c e  

p i e c e  and e x h a l a t i o n  v a l v e  , d i l l  r e s t  i n  a  norrnal p o s i t i o n  and 

f u n c t i o n  w i l l  n o t  be i i a g a i r ~ d  by t h e  e l a s t o m e r  s e t t i n g  i n  zn 

a b n o n a l  p o s i t i o n .  

Q u a l i f i c a t i o n s  f o r  R e s ~ i r a t o r  Use 

The a n t i c i p a t e d  use  O f  r e s g i r a t o r s  b y  an employee s h a l l  

r e q u i r e  c e r t i f i c a t i o n  b y  a  p h y s i c i a n  t h a t  h e  e n p l o y e e  i s  

s u i t e d  t o  work u n d e r  s t r e s s f u l  c i r c u m s t a n c e s .  T h i s  d e c i s i o n  

s h o u l d  b e  b a s e d  upon e v a l u a t i o n s  made d u r i n g  t h e  a n n u a l  
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p h y s i c a l  e x a m i n a t i o n .  Annual p h y s i c a l  e x a m i n a t i o n s  a r e  

r e q u i r e d  p r i o r  t o  work a t  a l l  i n v e s t i g a t i v e  s i t e s  r e g a r d l e s s  

o f  t h e  a n t i c i p a t e d  u s e  o f  a  r e s p i r i t o r y  p r o t e c t i v e  d e v i c e .  

S e l e c t i o n  o f  R e s ~ i r a t o r s  

The p r o p e r  s e l e c t i o n  o f  r e s p i r a t o r s  s h a l l  be made i n  

a c c o r d a n c e  t o  t h e  g u i d a n c e  p rov ided  by The Zmerican N a t i o n a l  

S t anda rd  P r a c t i c e s  f o r  R e s p i r a t o r y  P r o t e c t i o n .  

R e s p i r a t o r  T r a i n i n a  and F i t  T e s t i n a  - 
Each employee  s h a l l  be  i n s t r u c t e d  i n  t h e  p r o p e r  u s e  and 

m a i n t e n a n c e  o f  t h e  d e v i s e  t o  a s s u r e  t h e  s z f e  u s e  o f  t h e  

r e s p i r a t o r .  The t r a i n i n g  s h a l l  a l l o w  a l l  o n - s i t e  worke r s  t h e  

o p p o r t u n i t y  t o  i n d i v i d u a l l y  h a n d l e  a n d  p r o p e r l y  f i t  e a c h  

d e v i s e .  Dur ing  t h e  t e s t  p r o c e d u r e ,  ( s e e  O c c u p a t i o n a l  ? i t  

Tes: p r o t o c o l ) .  The f a c e  p i e c e  t o .  f a c e  s e a l  w i l l  be t e s t e d  

i n  b o t h  normal  and t e s t  a t m o s p h e r e s .  I n s t r u c t i o n  s h a l l  z l s o  

i n c l u d e  a  d e n o n s t r a t i o n  on how t o  a d j u s :  and d e t e r m i n e  p r o p e r  

f i t .  l e s p i r a t o r s  s h a l l  n o t  be vorn  when c o n d i t i o n s  p r e v e n t  a  

good f a c e  s e a l  s u c h  a s  t h e  growth  o f  a  b e a r d ,  l ong  s i d e b u r n s ,  

a  h a t  t h a t  i n t e r c e p t s  u n d e r  t h e  f a c e  p i e c e  o r  t h e  t e x p l e  

p i e c e  of  t h e  g l a s s e s .  

o r  employees  w e a r i n g  c l a s s e s ,  t h e  temple  b a r s  may be 

removed o r  r e t r a c t e d  and t h e  c l a s s e s  t a p e d  i n s i d e  t h e  f a c e  

p i e c e .  
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Personal Protective Equipment 

~ a b l s  8-10. Suggested Frequency o f  Phys ia loy ic~ l  Moriilorirlg lor  Fit a r J  Acclirrtatized Workers. 

ADJUSTED TEMPERATUREb NORMAL WORK ENSEMBLEC IMPERMEABLE ENSEMBLE 
- 
9o0F 132.2°Cl or above Alter each 45 minutes 01 work Alter each 15 minutes 01 work 

87S0-90°F 130.8°-32.20C1 Aftcr each 60minutcs o lnotk Alter each 30 minules 01 work 

825D-87.5nF 128.1°-30.80C1 After each 90 minutes 01 work Alter each 60 minuter 01 work 

77SD-825-F  125.3s-28.10C1 Alter each 120 minutes of work Alter each 90 minutes 01 work 

725'-77.5-F 
122.5'-25.3'CI Alter each 150 minutes of work Alter each 120 minuter of work 

Source: Reference 1131. 
.For work levels 01 250 kilocalorieslhour~ 
bcalculate the adjusted air temperature lta adil by using this equation: ta adi 'F - ta 'F + I13 x % sunshinel. Measure air tcmcen:ure 
(tal with a standard mercury-in-glass thermometer, with the bulb shielded from raditnt heat. Estimate percent sunshine by judging what 
percent time the sun is not covered by clouds that are thick enough to produc~ a Shadow. 1100 percent sunshine - no cloud czrcr and 
a sharp, distinct shadow: 0 percent sunshine - no shadows.) 

CA normal work ensemble consizls 01 cotton cavcralls or other CottonsloVling with long sleeves and panu. 

Table 8-11. Signs and Symptoms o f  Heat Stress' 
--  - Heat rash may resvlt from continuous exposure to heat ar 

humid air. 
Heat cramps are caused by heavy sweating with inadequate 
e1ec:rolyte replacemenl Signs and symptoms includc: - muscle spasms - pain in the hands. feet. and abdomen . Heat exhaustion occurs from increased stress On ValioUS body 
organs including inadequate blood circulation due to cardio- 
vascular insullicicncy or dehydration. Signs and symptoms 
include: - pal+ cool, moist skin - heavy sweating - dizziness - nausea - fainting 
Heat itroks is the  most serious form 01 heat stress. Temperature 
regulation fails and the body temperature rises to critical levels. 
Immediate action must be taken to cool the body before serious 
injury and death occur. Competent medical help must be 
obtained. Signs and symptoms are: - red. hot, usually dry skin - lack of or reduced perspiration - nausea - dizziness and confusion 
- strong. rapid pulse - coma 

responses, and some of the precautionary and training 
measures that need to be taken to avoid PPE-induced 
injury. 

The physiological factors may affect worker ability to 
function using PPE include: 

Physical condition. 
8 

' Level of acclimatization. 

Age  

Gender. 

Weight 

Physical Condition 
Physical fitness is a major factor influencing a person's 
ability t o  perform work under heat stress. The more f.it 
someone is, the more work they can  safely perform. At a 
given level o f  work. a f i t  person, relative t o  an unlit 
person. will have l5.8.15.161: 

Less physiological strain. 

A lower heart rate, 

A tower body temperature. wh i ch  indicates less 
retained body heat la rise in internal temperature 
precipitates heat injuryl. 

A more efficien! sweating mechanism. - Slightly lower oxygen consumption. 

Slightly lower carbon dioxide production. 

Level of Acclimatization 
The degree t o  which a worker's body  has physiologkally 
adjusted or acclimatized t o  working under hot cmdirions 
affects his or her ability to do work. Acclimatizzd indi- 
viduals generally have lower heart rates and body temper 
atures than unacclimatized individuals 1171. and sweat 
sooner and more profusely. This enables them to maintain 
lower skin and body temperatures a t  a given level of 
environmental heat and work loads than  unac:limadr?d 
workets 1181. Sweat comoasition also becomes more 
dilutc will, acclirnatlzatio~. wlniclt rcduccs salt loss 181. 
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,Acclimatization can occur after just a few days o f  
exposure l o  a ho t  environment 115.161. NIOSH recom- 
mends a progressive &day accl imatizat ion period for the  
unacclimatized worker belore a l lowing h imlher  to do  fu l l  

I work on a ho t  job 1161. Under this regimen. the  f irst day 
of work on  site is begun using only 50 percent  Of the 
anticipated workload and exposure time, and 10 percent 
is added each day through day 6 1161. With fir or trained 

I individuals, the acclimatization period m a y  be  shonened 
2 or 3 days. However, workers can  lose  acc!imitization in 
a matter of days, and work regimens should be adjusted 
to account fc r  this. 

1 When enclosed in an impermeable suit. f i t  acciimatized 
individuals sweat more profusely t han  un f i t  or unaccl ima- 
tized individuals and may therefore actual ly  face a greater 

I danger of heat exhaustion due t o  rapid dehydration. This 
c m  be prevented by consuming adequate quanti t ies o f  
water. See orevious section a n  Prevenrion for additional 
information. . 

Age 
Generally, maximum vrork capac i r t  decl ines w i t h  increas- 
ing age. but  this is no: always the  c z s e  Active. v~e l l -  
ccnditioned seniors o i ten have per formance capaciiit ies 
equal to or greater than ycung sedentary individuals. 
sawever, there is sane  evidence, indicared h.f lower 
sweat rates and higher bcdy  czre temperatures. t ha t  older 
individuals are less e!!ac:ive in compensat ing for a c iven 
level o i  enviionmenrai heat and wo rk  loads [TCI. A; 
modcrate therna i  loats. however, t he  ~ h y s i c l c z i c s l  

01 "young" and "cld" are simiiar and pertar- 
mancs is no t  aliec:ec (191. 

Ape should nc: be :he sole c:iterion for judcing whether  
or no; an icdividuai ihcu ld  t e  subjec:ed :Q ncce ra re  h e i r  
~;res;, F;:ness level is a more imi;orra;.t !ac:cr. 

Gander 
i h e  ~ i ; ~ ~ a t ~ ~ ~  indicztes :ha: female: ;c!erate hear s:ress 
ar !east as >veil as their maie czunter-,acs [ 2 @ I  Cenersil% 
a female.s ,,,crX c z p ~ c i t y  averages 10 t o  20 Fercsnt less 

,, IS are !hat of a male 181. The p r i n a r y  reasons for ' 3 .  
:he Greater oxycen.c3rrying capaci ty  and ??,e s;ror.cer 
heart in tke rnale [!5j. Sowever. a s in i ia r  s i tuat icn exists 
as w i t h  aging: not  a i l  males have Greater wo rk  capacir(es 
than all lemales. 

W s i ~ h t  
The ability o i  a body  to dissipate h e a t  denends c n  t ire 
r ~ t i o  o f  i ts s;lr!ace alee to i t s  mass, (sur loce arealweightl .  
Heat loss idissipadonl is a func:ion o f  surface area and  
heat produc:ion is dependent on  mass. Thereiore. hea t  
baiance is easc:ibed by :he rat io o f  {he two. 

Since over;ueighr indiv iduds khose  w i t h  a l o w  rat iol  pro- 
duce more  he3: per unit  o f  surface area than thin individ- 
uals (those w i t h  a high ratio). cverwe ign t  individuals 

si tua- silauld be  s i ren  s,~ecial consider;ltion in heat  s:reP- 
;ions. Eowever. *<>hen wearing impermeacfe c!o:hing, the 
-weight o f  an individual is no; a c:iticaI fzctor in dcter- 
minin~ thc :hilit', to d is i ioate excess h m t .  
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VISITOR'S LOG DOOK 

NAME AND AFFILIATION DATE SOCIAL SECURITY NUMBER 
TIME TIME 
IN OUT REASON FOR SITE VISIT 

SPECIAL INSTRUCTIONS a 
Please avold contaminated surfaces and hand to mouth transfers 
(smoklng,eating, chewing) while visiting the site. 


